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GENERAL   REPORT. 


In  accordance  with  the  provisions  of  chapter  211  of  the  Acts  of  1905, 
the  following  report  of  the  work  of  the  several  departments  of  the 
State  Board  of  Health  is  presented  for  the  fiscal  year  ended  Nov.^  30, 
1912,  on  which  date  the  Board  was  constituted  as  follows :  — 

Henry  P.  Walcott,  M.D.,  Cambridge,  Chairman. 


Joseph  A.  Plouff,  Ware. 

Julian  A.  Mead,  M.D.,  Watertown. 

Hiram  F.  Mills,  A.M.,  C.E.,  Lowell. 


Eobert  W.  Lovett,  M.D.,  Boston. 

C.  E.  McGillicuddy,  LL.B.,  Worcester. 

Clement  F.  Coogan,  Pittsfield. 


Antityphoid  Inoculation. 
On  Feb.  16,  1912,  the  Legislature  passed  the  following  amendment  to 
section  4  of  chapter  75  of  the  Revised  Laws,  as  amended  by  chapter 
480  of  the  Acts  of  1903 :  — 

Acts  op  1912,  Chapter  104. 
An  Act  relative  to  Specific  Material  for  Anti-typhoid  Inoculation 

to  be  furnished  by  the  state  board  of  health. 
Be  it  enacted,  etc.,  as  follows: 

Section  four  of  chapter  seventy-five  of  the  Revised  Laws,  as  amended  by 
chapter  four  hundred  and  eighty  of  the  acts  of  the  year  nineteen  hundred 
and  three,  is  hereby  further  amended  by  inserting  after  the  word  "  lymph  ", 
in  the  sixteenth  line,  the  words :  —  and  such  specific  material  for  protective 
inoculation  against  typhoid  fever  and  other  diseases  as  said  board  may, 
from  time  to  time,  deem  it  advisable  to  produce  and  distribute,  —  so  as  to 
read  as  follows :  —  Section  4.  Said  board  shall  take  cognizance  of  the  in- 
terests of  health  and  life  among  the  citizens  of  the  commonwealth,  make 
sanitary  investigations  and  inquiries  relative  to  the  causes  of  disease,  and 
especially  of  epidemics,  the  sources  of  mortality  and  the  effects  of  localities, 
employments,  conditions  and  circumstances  on  the  public  health,  and  rela- 
tive to  the  sale  of  drugs  and  food  and  the  adulterations  thereof;  and  shall 
gather  such  information  relative  thereto  as  it  considers  proper  for  diffusion 
among  the  people.  It  shall  advise  the  government  relative  to  the  location 
and  other  sanitary  conditions  of  any  public  institution;  and  shall  have  over- 
sight of  inland  waters,  sources  of  water  supply  and  vaccine  institutions,  and 
may,  for  the  use  of  the  people  of  the  commonwealth,  produce  and  distribute 
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antitoxin  and  vaccine  lymph  and  such  specific  material  for  protective  inocula- 
tion against  typhoid  fever  and  other  diseases  as  said  board  may,  from  time 
to  time,  deem  it  advisable  to  produce  and  distribute.  It  shall  annually  ex- 
amine all  main  outlets  of  sewers  and  drainage  of  cities  and  towns  of  the 
commonwealth,  and  the  effect  of  sewage  disposal,  and  shall  annually  report 
thereon  to  the  general  court,  with  such  recommendations  for  the  protection 
of  the  interests  of  persons  and  property  and  for  the  prevention  of  offensive 
odors  and  objectionable  conditions  as  it  considers  expedient.  [Approved 
Februarij  16,  1912. 

As  empowered  by  this  new  legislation,  the  Board  began  to  distribute 
to  physicians  of  the  Commonwealth  material  for  antityphoid  inoculation 
on  Nov.  4,  1912. 

The  outfit  in  which  this  material  is  furnished  consists  of  three  small 
glass  ampoules  containing  approximately  1  cubic  centimeter  of  salt 
solution  in  which  is  suspended  1,000,000,000  dead  typhoid  bacilli.  These 
bacilli  have  been  killed  by  heating  to  53°  centigrade  for  one  hour.  The 
material  is  still  further  protected  from  contamination  by  the  addition  of 
one-fourth  of  one  per  cent,  of  trykresol.  The  preparation  of  this  pro- 
phylactic was  begun  under  the  supervision  of  Dr.  Lesley  H.  Spooner, 
who,  at  the  suggestion  of  the  secretary  of  this  Board,  took  up  the  ques- 
tion of  specific  inoculation  for  typhoid  fever  in  1910,  especially  in 
relation  to  training  schools  for  nurses.  In  fact,  up  to  September,  1912, 
1,403  persons  in  23  training  schools  had  been  subjected  to  this  method 
of  immunization.  Although  the  inconvenience  suffered  by  individuals 
treated  has  been  small,  the  protection  produced  has  been  very  distinct, 
as  shown  by  the  fact  that  out  of  1,403  cases  inoculated  but  2  later  con- 
tracted the  disease,  whereas  of  673  uninoculated,  8  cases  came  down 
later  with  typhoid  fever. 

This  experience,  unique  as  it  has  been  in  relation  to  professional 
nurses,  has  been  duplicated,  and  on  a  very  much  larger  scale,  in  the 
United  States  army,  where,  since  the  introduction  of  compulsory  in- 
oculation, typhoid  fever  has  been  practically  stamped  out.  It  is  hoped 
and  expected  that  the  use  of  this  prophylactic  in  ^Massachusetts  will  be- 
come so  common  that  an  appreciable  effect  upon  the  death-rate  from 
typhoid  fever  will  become  apparent  in  the  not  too  distant  future.  A 
special  article  dealing  with  antityphoid  inoculation  will  be  found  in  the 
Supplement. 

Anterior  Poliomyelitis. 

On  Feb.  20,  1912,  the  Legislature  passed  a  resolve  by  which  the  sum 
of  $5,000  was  appropriated  to  the  use  of  the  State  Board  of  Health  for 
further  investigation  of  the  disease  known  as  anterior  poliomyelitis.    The 
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investigation  of  this  disease  during  1912  has  been  remarkable  through 
the  apparent  discovery  that  the  virus  of  infantile  paralysis  may  be 
transferred,  in  experiments  on  monkeys,  at  least,  through  the  agency 
of  the  common  stable  fly  (Stomoxys  calcitrans). 

In  1911  an  investigation  made  by  Brues  and  Sheppard  had  shown 
that  this  fly  was  the  only  biting  insect  found  very  commonly  in  and 
about  the  premises  where  cases  of  anterior  poliomyelitis  occurred,  and 
following  this  suggestion  experiments  were  made  with  this  fly  by  Prof. 
Milton  J.  Rosenau  of  the  Harvard  Medical  School.  The  first  experi- 
ments, however,  were  negative  in  their  results.  With  the  advent  of 
warm  weather,  however,  in  1912,  Professor  Rosenau  took  up  the  work 
once  more,  and  with  an  improved  technique  was  able  to  demonstrate  that 
flies  which  had  sucked  blood  from  infected  monkeys  could  transfer  this 
infection  to  normal  monkeys  in  a  considerable  proportion  of  the  animals 
experimented  upon.  Furthermore,  this  very  important  observation  was 
confirmed  later  by  Anderson  and  Frost  of  the  Public  Health  Service  in 
"Washington. 

These  results  do  not,  of  course,  prove  that  this  disease  is  transmitted 
only  through  the  agency  of  biting  flies,  especially  as  very  constant 
positive  results  have  been  obtained  by  the  Swedish  observers,  Kling, 
Wernstedt  and  Petterson,  in  demonstrating  the  virus  very  commonly 
in  the  naso-pharvngeal  secretions  and  in  the  intestinal  tract,  not  only 
of  patients  sick  with  infantile  paralysis  and  of  persons  who  have  had 
infantile  paralysis  in  the  more  or  less  distant  past,  but  also  of  individuals 
who  have  never  had  the  disease,  but  who  have  been  in  close  association 
with  infected  human  beings. 

The  fact  that  the  stable  fly  represents  at  least  one  method  of  trans- 
mission of  the  disease  indicates  the  direction  which  investigation  must 
take  during  the  next  year  or  two.  The  life  history  and  habits  of  this 
fly  must  be  studied  closely  in  order  that  its  growth  may  be  retarded  in 
the  first  instance,  and  in  order  that,  in  the  second  instance,  its  access 
to  human  beings  and  animals  may  be  restricted  to  the  greatest  possible 
extent.  Furthermore,  inasmuch  as  there  is  strong  reason  to  believe  that 
certain  varieties  of  paralyses  in  animals  may  be  similar  in  character  to 
that  observed  in  human  infantile  paralysis,  the  study  of  paralyses  in 
animals  must  be  prosecuted  with  great  vigor.  Detailed  communications 
on  these  important  discoveries  will  be  found  in  the  Supplement. 

The  Board  strongly  recommends  that  further  financial  support  be 
voted  by  the  Legislature  for  the  purpose  of  carrying  out  these  very  im- 
portant lines  of  study. 
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Ophthalmia  Neonatorum. 
The  campaign  against  blindness  resulting  from  ophthalmia  in  the 
new-born  has  been  continued  during  1912  with  increased  vigor.  The 
best  possible  evidence  of  the  success  of  the  agitation  brought  about  by 
the  various  agencies  interested  in  this  subject,  such  as  the  Massachusetts 
Commission  for  the  Blind,  the  State  Board  of  Health,  local  boards  of 
health,  Society  for  the  Prevention  of  Cruelty  to  Children,  etc.,  lies  in 
the  fact  that  the  number  of  cases  reported  has  increased  very  remarkably 
in  the  last  three  or  four  years,  as  shown  by  the  following  table :  — 


Yeah  ended  November  30  — 

Cases  of 
Ophthalmia 
Neonatorum 

reported. 

1908,    . 

16 

1909,    . 

101 

1910,    . 

361 

1,372 

1912,    . 

1,750 

It  is  manifest  that  no  active  measures  can  be  taken  against  any  in- 
fectious or  contagious  disease  unless  health  authorities  are  informed  as 
to  the  location  of  such  cases.  The  increased  reporting,  therefore,  of 
these  cases  of  ophthalmia  neonatorum  has  made  it  possible  for  health 
authorities  to  follow  them  up  quickly  and  effectively.  In  this  work 
the  Board  has  made  much  use  of  its  State  Inspectors  of  Health,  who 
receive  from  the  local  boards  of  health  notification  of  cases  of  reportable 
disease,  and  who  also  are  notified  especially  by  telegram  from  the  office 
of  the  State  Board  in  Boston  of  the  presence  in  their  districts  of  cases 
of  ophthalmia.  On  the  receipt  of  such  notification  it  is  the  duty  of  the 
inspector  to  investigate  immediately  the  conditions  surrounding  these 
cases,  and  to  bring  every  influence  to  bear  to  the  end  that  the  case  may 
be  brought  under  early  and  proper  treatment. 

During  1912,  557  cases  have  been  investigated  by  the  State  Inspectors 
of  Health.  Although  many  of  these  cases  were  in  very  serious  condition 
when  first  seen,  the  percentage  of  total  blindness  resulting  from  this 
disease  has  been  small.  It  is  the  opinion  of  all  who  have  come  in  contact 
with  this  campaign  that  very  much  good  has  been  accomplished  already, 
and  there  is  no  reason  why,  with  further  efforts  toward  education,  not 
only  of  the  laity  but  also  of  the  medical  profession,  still  better  results 
may  not  be  secured.     The  subject  will  be  considered  more  in  detail  in 
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the  section  dealing  with  the  State  Inspectors  of  Health.  Furthermore, 
a  special  article  dealing  with  this  subject  will  be  found  in  the  Supple- 
ment. 

The  distribution  of  a  prophylactic  for  ophthalmia  neonatorum  (nitrate 
of  silver,  1  per  cent,  solution)  has  continued  during  the  year,  1,939  out- 
fits having  been  distributed  to  physicians  and  midwives  through  the 
agency  of  local  boards  of  health. 

The  Maintenance  of  Isolation  Hospitals  by  Cities  and  Towns. 
Chapter  75  of  the  Revised  Laws,  section  35,  as  amended  by  chapter 
613  of  the  Acts  of  1911,  and  still  further  amended  by  chapter  151  of 
the  Acts  of  the  year  1912,  requires  that  each  city  shall,  and  each  town 
may,  establish  and  maintain  an  isolation  hospital. 

Section  35  of  Chapter  75,  Revised  Laws  (amended  by  Chapter  151,  Acts  of 

1912). 

An  Act  relative  to  the  Maintenance  of  Hospitals  by  Cities  and  Towns. 
Section  35.  Each  city  shall,  and  each  town  may,  and  upon  the  request  of 
the  state  board  of  health,  shall,  establish  and  maintain  constantly  within  its 
limits  one  or  more  hospitals  for  the  reception  of  persons  having  smallpox, 
diphtheria,  scarlet  fever,  tuberculosis  or  other  diseases  dangerous  to  the 
public  health  as  defined  by  the  state  board  of  health,  unless  there  already 
exists  in  the  city  or  town  a  hospital  for  the  reception  of  persons  ill  with 
such  diseases,  which  is  satisfactory  to  the  state  board  of  health,  or  unless 
some  arrangement  which  is  satisfactory  to  the  state  board  of  health  is  made 
between  neighboring  cities  or  neighboring  towns,  or  neighboring  cities  and 
towns,  for  the  care  of  persons  having  such  diseases.  All  such  hospitals  estab- 
lished and  maintained  by  cities  or  towns  shall  be  subject  to  the  orders  and 
regulations  of  the  boards  of  health  of  the  cities  or  towns  in  which  they  are 
respectively  situated.  Plans  for  the  construction  of  the  said  hospitals  shall 
be  approved  by  the  state  board  of  health,  before  the  hospitals  are  constructed, 
and  the  state  inspectors  of  health  shall  annually  make  such  examination  of 
said  hospitals  as  in  the  opinion  of  the  state  board  of  health  may  be  neces- 
sary. A  city  or  town  which  upon  the  request  of  the  state  board  of  health 
refuses  or  neglects  to  establish  and  maintain  such  a  hospital  shall  forfeit 
not  more  than  five  hundred  dollars  for  each  refusal  or  neglect:  provided, 
however,  that  if,  in  the  opinion  of  the  boards  of  health  of  two  or  more  ad- 
joining cities  or  towns  or  a  city  and  an  adjoining  town  or  towns,  such  hos- 
pitals can  advantageously  be  established  and  maintained  in  common,  the 
authorities  of  the  said  cities  or  towns  may,  subject  to  the  approval  of  the 
state  board  of  health,  enter  into  such  agreements  as  shall  be  deemed  necessary 
for  the  establishment  and  maintenance  of  the  same. 
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In  response  to  the  requirements  of  this  law,  the  State  Board  of  Health 
investigated  through  its  State  Inspectors  of  Health  the  local  situation 
in  all  parts  of  the  State,  and  has  written  communications  to  a  con- 
siderable number  of  cities  and  towns  requesting  that  they  establish  and 
maintain  isolation  hospitals  including  tuberculosis  wards.  As  a  result 
of  the  agitation  brought  about  by  these  communications,  a  number  of 
communities  have  taken  up  the  question  of  providing  local  isolation  and 
tuberculosis  hospitals,  so  that  provision  for  these  infectious  and  con- 
tagious diseases  will  be  very  much  improved  upon  in  the  near  future. 
Nevertheless,  the  situation  in  Massachusetts,  especially  as  regards  tuber- 
culosis, leaves  a  good  deal  to  be  desired,  and  the  Legislature  of  1912, 
by  the  passage  of  resolve  112,  made  it  obligatory  upon  a  joint  commis- 
sion, composed  of  the  State  Board  of  Health  and  the  Board  of  Trustees 
of  Hospitals  for  Consumptives,  to  investigate  and  report  concerning  a 
definite  policy  as  regards  the  control  of  tuberculosis  within  the  Com- 
monwealth. This  Joint  Board  considered  information  and  advice  from 
a  large  variety  of  authorities  and  agencies,  and  as  a  result  presented 
to  the  Legislature  of  1913  a  comprehensive  report  published  as  House 
Document  No.  1950.  The  detailed  statement  of  this  investigation  must 
be  sought  in  the  original  report. 

Acts  of  1912,  Chapter  112. 
Resolve  to  provide  fob  a  Report  relative  to  a  Definite  Policy  for  the 
Treatment  of  Tuberculosis. 
Resolved,  That  the  state  board  of  health  and  the  trustees  of  hospitals  for 
consumptives,  acting  as  a  joint  board,  shall  consider  and  report  in  print  to 
the  general  court,  not  later  than  January  first,  nineteen  hundred  and  thirteen, 
a  definite  policy  for  the  treatment  of  tuberculosis  in  the  commonwealth,  with 
special  reference  to  the  unification  of  all  health  work  under  one  central 
authority  and  the  division  of  responsibility  as  between  the  commonwealth  and 
the  community,  giving  due  consideration  to  the  relative  needs  of  incipient 
and  advanced  cases  of  consumption  and  to  the  means  now  in  use  or  authorized 
to  meet  the  same,  with  any  additional  recommendations  which  may  seem  ad- 
visable. The  members  of  the  said  joint  commission  shall  receive  no  extra 
compensation  for  their  services.     [Approved  May  21,  1912. 

The  general  recommendations  made  by  the  Joint  Board  are  as  fol- 
lows :  — 

Recommendations. 

1.  The  need  of  a  central  State  authority  to  supervise  the  control  of 
tuberculosis  in  Massachusetts  is  very  apparent.  The  Joint  Board  recom- 
mends that  such  authority  be  vested  in  the  State  Board  of  Health  under 
the  following  conditions :  — 
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(a)  The  Trustees  of  Hospitals  for  Consumptives  shall  be  placed  under 
the  general  supervision  and  control  of  the  State  Board  of  Health;  shall 
make  a  report  of  its  actions  to  said  Board ;  shall  confer  and  consult  with 
the  State  Board  of  Health  on  all  matters  relating  to  tuberculosis. 

(b)  The  Trustees  of  Hospitals  for  Consumptives  shall  supervise  and 
control  the  four  State  sanatoria  at  Rutland,  Westfield,  Lakeville  and 
North  Reading;  shall  inspect  and  supervise  those  hospitals  for  con- 
sumptives which  apply  for  the  State  subsidy  under  chapter  597  of  the 
Acts  of  1911,  as  amended  by  chapter  637  of  the  Acts  of  1912;  and 
shall  approve  the  sites  and  plans  for  hospitals  for  tuberculosis. 

2.  The  State  Board  of  Health  shall  be  empowered  to  investigate  and 
to  direct  the  tuberculosis  work  of :  — 

(a)  Local  boards  of  health. 

(b)  Voluntary  associations,  dispensaries,  hospitals,  etc. 

(c)  Public  and  private  schools,  factories,  workshops  and  mercantile 
establishments. 

3.  The  State  Board  of  Health  shall  require  local  boards  of  health  to 
report  at  stated  intervals  to  said  Board  concerning  the  local  tuberculosis 
situation. 

4.  The  State  Board  of  Health  shall  have  general  supervision  over 
voluntary  associations,  dispensaries,  hospitals  and  other  voluntary  private 
organizations  dealing  with  tuberculosis,  and  shall  require  such  voluntary 
associations,  dispensaries,  hospitals  and  other  private  organizations  deal- 
ing with  tuberculosis  to  send  annually  a  report  concerning  their  activities 
to  the  said  Board. 

5.  Legislation  should  be  enacted  to  make  possible  the  commitment  to 
the  proper  institutions,  and  for  the  proper  length  of  time,  of  the  vicious 
and  unteachable  consumptive. 

6.  The  Board  believes  that  the  question  of  tuberculosis  in  children 
is  one  of  primary  importance.  This  fact  has  been  recognized  already  by 
the  Trustees  of  Hospitals  for  Consumptives  through  the  adoption  of 
the  policy  of  caring  for  consumptive  children  at  one  institution,  the 
Westfield  State  Sanatorium,  where  60  such  children  are  receiving  not 
only  sanatorium  treatment  but  also  proper  schooling.  The  Board  be- 
lieves such  outdoor  schooling  and  treatment  for  that  large  class  of 
children  (school)  who  are  anaemic,  under  weight  and  otherwise  pre- 
disposed to  tuberculosis  to  be  a  most  important  factor  in  any  scheme  of 
prevention.  The  Board,  therefore,  recommends  the  further  establish- 
ment throughout  the  State  of  fresh-air  rooms  and  open-air  schools  for 
children.  Such  a  plan  would  of  necessity  require  a  much  more  adequate 
and  rigid  system  of  medical  school  inspection  than  now  exist?. 
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Regulation  of  the  Business  of  Cold  Storage. 

Through  legislation  passed  in  1911  a  commission  was  appointed  to 
investigate  and  report  upon  the  business  of  cold  storage.  This  report 
(House  Bill  No.  1?33  of  the  year  1912)  was  a  very  comprehensive  one, 
and  based  upon  it  was  passed  chapter  652  of  the  Acts  of  1912,  entitled 
"  An  Act  to  regulate  the  Cold  Storage  of  Certain  Food  Products." 

As  required  by  this  law  the  State  Board  of  Health  took  up,  on  Sept.  1, 
1912,  the  supervision  of  this  very  important  business,  and  in  accordance 
with  statute  provisions  made  certain  rules  and  regulations  which  are 
as  follows.  Further  details  concerning  the  inspection  service  established 
under  this  law  by  the  Board  will  be  found  in  the  Supplement. 

Acts  of  1912,  Chapter  652. 
Ax  Act  to  regulate  the  Cold  Storage  of  Certain  Food  Products. 

Section  1.  The  term  "  cold  storage ",  as  used  in  this  act,  shall  be  con- 
strued to  mean  the  storage  of  articles  of  food  at  or  below  a  temperature  of 
forty  degrees  Fahrenheit  in  cold-storage  or  refrigerating  warehouses. 

The  term  "  cold-storage  or  refrigerating  warehouse  ",  as  used  in  this  act, 
shall  be  construed  to  mean  an  establishment  employing  refrigerating  ma- 
chinery or  ice  for  the  purpose  of  refrigeration,  or  a  place  otherwise  artificially 
cooled,  in  which  articles  of  food  are  stored  for  thirty  days  or  more  at  a  tem- 
perature of  forty  degrees  Fahrenheit  or  below. 

The  term  "  article  of  food  ",  as  used  in  this  act,  shall  be  interpreted  to  in- 
clude fresh  meat,  fresh  meat  products,  except  in  process  of  manufacture, 
fresh  food  fish,  poultry,  eggs  and  butter. 

Section  2.  No  person,  firm  or  corporation  shall  operate  a  cold-storage 
or  refrigerating  warehouse  without  a  license  issued  by  the  state  board  of 
health.  Any  person,  firm  or  corporation  desiring  such  a  license  may  make 
written  application  to  the  board,  stating  the  location  of  its  plant  or  plants. 
On  receipt  of  the  application  the  board  shall  cause  an  examination  to  be 
made  of  the  sanitary  condition  of  any  such  plant,  and  if  it  is  found  to  be 
in  a  sanitary  condition  and  otherwise  properly  equipped  for  the  business 
of  cold  storage,  the  board  shall  cause  a  license  to  be  issued  authorizing  the 
applicant  to  operate  a  cold-storage  or  refrigerating  warehouse  for  the  period 
of  one  year.  The  license  shall  be  issued  upon  payment  by  the  applicant  of 
a  license  fee  of  ten  dollars  to  the  treasurer  of  the  commonwealth.  In  case 
any  warehouse  licensed  under  the  provisions  of  this  section  or  any  part 
thereof,  shall  be  deemed  by  the  state  board  of  health  to  be  conducted  in  an 
unsanitary  manner,  it  shall  be  the  duty  of  the  board  to  close  such  warehouse, 
or  part  thereof,  until  it  shall  be  put  in  sanitary  condition,  and  the  board 
shall  have  power  also  to  suspend  the  license  hi  case  the  required  changes 
are  not  made  within  a  reasonable  time.  Every  such  licensee  shall  furthermore 
submit  a  quarterly  report  to  the  state  board  of  health  on  a  printed  form  to 
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be  provided  by  the  board.  The  report  shall  be  filed  on  or  before  the  twenty- 
fifth  day  of  January,  April.  July  and  October  of  each  year,  and  it  shall  state 
the  quantities  of  articles  of  food  placed  in  cold  storage  during  the  three 
months  preceding  the  first  day  of  the  said  months,  respectively,  and  also  the 
quantities  of  butter  and  eggs  held  on  the  first  day  of  the  month  in  which 
the  report  is  filed. 

Section'  3.  Xo  article  of  food  intended  for  human  consumption  shall  be 
placed  in  cold  storage  if  deemed  by  the  state  board  of  health  to  be  diseased, 
tainted  or  otherwise  unwholesome. 

It  shall  be  the  duty  of  the  state  board  of  health  to  inspect  and  supervise 
all  cold-storage  or  refrigerating  warehouses  in  this  commonwealth,  and  to 
make  such  inspection  of  the  entry  of  articles  of  food  therein  as  the  board  may 
deem  necessary  to  secure  proper  enforcement  of  this  act.  The  members  of 
the  board,  or  its  duly  authorized  agents,  inspectors  or  employees,  shall  be 
permitted  access  to  such  establishments  and  all  parts  thereof  at  all  reasonable 
times  for  purposes  of  inspection  and  enforcement  of  the  provisions  of  this 
act,  or  of  any  other  provision  of  law  relating  to  food  products.  The  board 
may  also  appoint  and  designate  such  person  or  persons  as  it  deems  qualified 
to  make  the  inspections  herein  required. 

Section  4.  All  articles  of  food  when  deposited  in  cold  storage  shall  be 
marked  plainly  with  the  date  of  receipt  on  the  containers  in  which  they  are 
packed,  or,  if  not  packed  in  containers,  on  or  in  connection  with  the  articles, 
except  fish. 

Section  5.  Xo  article  of  food  shall  be  held  in  cold  storage  within  this 
commonwealth  for  a  longer  period  than  twelve  calendar  months,  except  with 
the  consent  of  the  state  board  of  health  as  hereinafter  provided.  The  state 
board  of  health  may,  upon  application,  grant  permission  to  extend  the  period 
of  storage  beyond  twelve  months  for  a  particular  consignment  of  goods,  if 
the  goods  in  question  are  found,  upon  examination,  to  be  in  proper  condition 
for  further  storage  at  the  end  of  twelve  months.  The  length  of  time  for 
which  further  storage  is  allowed  shall  be  specified  in  the  order  granting  the 
permission.  A  report  on  each  case  in  which  such  extension  of  storage  may 
be  permitted,  including  information  relating  to  the  reason  for  the  action 
of  the  board,  the  kind  and  the  amount  of  goods  for  which  the  storage  period 
was  extended,  and  the  length  of  time  for  which  the  continuance  was  granted, 
shall  be  included  in  the  annual  report  of  the  board. 

Section  6.  It  shall  be  unlawful  to  sell,  or  to  offer  or  expose  for  sale  arti- 
cles of  food  which  have  been  held  in  cold  storage  without  notifying  persons 
purchasing,  or  intending  to  purchase,  the  same  that  they  have  been  so  kent 
by  the  display  of  a  sign  marked.  "  Cold  Storage  Goods  Sold  Here,"  and  it 
shall  be  unlawful  to  represent  or  advertise  as  fresh  goods  articles  of  food 
which  have  been  held  in  cold  storage. 

Section  7.  It  shall  be  unlawful  to  return  to  cold  storage  any  article  of 
food  that  has  once  been  released  from  such  storage  for  the  purpose  of  placing 
it  on  the  market  for  sale  to  consumers,  but  nothing  in  this  section  shall  be 
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construed  to  prevent  the  transfer  of  goods  from  one  cold-storage  or  refrig- 
erating warehouse  to  another,  provided  that  such  transfer  is  not  made  for 
the  purpose  of  evading  any  provision  of  this  act. 

Section  8.  Broken  eggs  packed  in  cans,  if  not  intended  for  use  as  food, 
when  deposited  in  cold  storage  shall  be  marked  by  the  owners  in  accordance 
with  forms  prescribed  by  the  state  board  of  health,  under  the  authority  here- 
inafter conferred,  in  such  a  way  as  plainly  to.  indicate  the  fact  that  they  are 
not  to  be  sold  for  food. 

Section  9.  The  state  board  of  health  may  make  rules  and  regulations  to 
secure  a  proper  enforcement  of  the  provisions  of  this  act,  including  rules  and 
regulations  with  respect  to  the  use  of  marks,  tags  or  labels  and  the  display 
of  signs,  and  may  fix  penalties  for  the  breach  thereof. 

Section  10.  Any  person,  firm  or  corporation  violating  any  provision  of 
this  act  shall  upon  conviction  be  punished  for  the  first  offence  by  a  fine  not 
exceeding  one  hundred  dollars,  and  for  the  second  offence  by  a  fine  not  ex- 
ceeding five  hundred  dollars,  or,  if  the  offence  is  committed  by  a  person  acting 
either  in  his  individual  capacity  or  in  behalf  of  a  firm  or  corporation,  by 
imprisonment  for  not  more  than  thirty  days,  or  by  both  such  fine  and  im- 
prisonment. 

Section  11.  All  acts  and  parts  of  acts  inconsistent  herewith  are  hereby 
repealed. 

Section  12.  This  act  shall  take  effect  on  the  first  day  of  September,  nine- 
teen hundred  and  twelve.     [Approved  May  27,  1912. 

On  Oct.  3,  1912,  the  following  rules  and  regulations  were  made  by 
the  State  Board  of  Health :  — 

Rules  and  Regulations. 
These  rules  are  to  be  regarded  as  temporary  only,  and  as  occasion  requires 
the  State  Board  of  Health  will  amend,  alter  and  supplement  them.     Due 
notice  of  such  alteration  will  be  given  to  all  persons  interested. 

1.  Articles  of  food  intended  for  cold  storage  shall,  when  they  are  offered 
for  or  placed  in  cold  storage,  be  enclosed  in  boxes,  barrels,  crates  or  other 
packages  sufficiently  strong  to  protect  them  from  injury,  unless  the  articles 
are  of  such  a  character  that  it  is  impracticable  to  pack  them  in  containers. 

2.  When  articles  of  food  contained  in  packages  are  placed  in  cold  storage, 
each  package  shall  be  legibly  marked  in  black,  purple  or  red  ink  as  follows: 
"  Received  "  followed  by  the  day,  month  and  year  when  such  articles  were 
received  in  storage. 

When  articles  of  food  not  contained  in  packages  are  placed  in  cold  stor- 
age, and  it  is  found  to  be  impracticable  to  mark  each  individual  article,  they 
may  be  stored  in  stacks  or  piles,  and  an  appropriate  tag  applied  to  them 
indicating  the  date  on  which  tbey  were  received  in  cold  storage. 

All  letters  or  figures  must  be  in  plain  type  not  less  than  three-eighths  of 
an  inch  in  height. 
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The  word  "  Received  "  may  be  written  "  Rec'd,"  and  figures  separated  by 
hyphens  may  be  used  to  indicate  dates  and  will  be  regarded  as  sufficient  date 
if  following  the  word  "  Rec'd."  The  last  two  figures  of  the  number  indicating 
the  year  when  such  foods  were  placed  in  storage  may  be  used,  e.g. :  "  Received 
September  1,  1912,"  may  be  written :  "  Rec'd  9-1-12." 

2A.  Articles  of  food  already  held  in  cold  storage  on  Sept.  1,  1912,  shall  be 
legibly  marked  as  follows :  "  In  storage  September  1,  1912,"  or  "  In  storage 
9-1-12."  In  other  respects  the  marking  of  such  articles  shall  be  governed 
by  the  provisions  of  Rule  2.1 

3.  When  articles  of  food  have  been  kept  in  cold  storage  for  twelve  calendar 
months,  report  of  such  fact  shall  be  made  to  the  State  Board  of  Health  by  the 
persons  having  custody  of  such  articles,  and  such  articles  shall  not  be  removed 
from  cold  storage  by  the  owners  until  they  have  been  inspected  by  the  agents 
of  the  State  Board  of  Health,  and  released  by  order  of  the  Board. 

4.  For  the  purpose  of  facilitating  the  removal  of  articles  of  food  from 
cold  storage  before  the  expiration  of  the  statutory  period  of  twelve  calendar 
months,  persons  operating  cold-storage  warehouses  shall  notify  the  owners 
of  all  articles  of  food  stored  by  them  of  the  date  when  such  articles  will  have 
been  in  storage  twelve  months,  at  least  fifteen  days  before  such  twelve  months 
have  elapsed. 

5.  Requests  for  permission  to  store  food  for  a  longer  period  than  twelve 
calendar  months  must  be  made  by  the  owners  thereof  to  the  State  Board  of 
Health,  upon  blanks  which  will  be  furnished  by  the  Board  upon  application. 
No  such  request  will  be  considered  by  the  Board  unless  a  satisfactory  reason, 
stating  why  such  extension  of  storage  is  desired,  is  given. 

Before  such  requests  are  granted  the  articles  of  food  to  which  they  refer 
must  be  inspected  by  agents  of  the  Board.  Requests  should  therefore  be  made 
at  least  two  weeks  before  the  statutory  time  limit  for  storage  has  expired. 

6.  Articles  of  food  which  are  held  at  low  temperatures  for  temporary  pro- 
tection only,  for  periods  less  than  thirty  days,  will  not,  for  the  purposes  of 
this  act,  be  regarded  as  being  held  in  cold  storage,  and  such  articles  need 
not  be  dated,  but  such  articles  shall  as  far  as  practicable  be  kept  separate 
from  articles  intended  for  cold  storage. 

7.  The  sign  "  Cold  Storage  Goods  Sold  Here,"  required  by  section  6, 
(chapter  652,  Acts  of  1912)  shall  be  printed  in  type  not  less  than  two  inches 
in  height,  printed  in  black  on  a  white  background,  and  said  sign  shall  be 
posted  in  a  conspicuous  place  in  all  places  where  uncooked  cold-storage  goods 
are  kept  or  offered  for  sale,  no  other  lettering  to  appear  on  or  to  be  attached 
to  this  sign. 

8.  Broken  eggs  packed  in  cans,  if  not  intended  for  use  as  food,  shall  be 
marked  by  the  owner  when  deposited  in  cold  storage  with  a  stamp  or  label 
reading  as  follows :  — " NOT  FOR  FOOD"  — on  the  side  of  the  body  of 
each  individual  can.  The  words  "  Not  for  food  "  shall  be  indicated  in  letters 
not  less  than  three-eighths  of  an  inch  in  height,  and  a  similar  stamp  or  label 

1  This  regulation  was  adopted  at  a  meeting  of  the  State  Board  of  Health  held  on  Nov.  7,  1912. 
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shall  be  placed  upon  the  side  of  any  crate  or  other  package  containing  more 
than  a  single  can. 

9.  The  floors,  halls,  walls,  ceilings,  furniture,  receptacles,  implements  and 
machinery  of  every  cold-storage  or  refrigerating  warehouse  shall  be  kept 
in  a  clean,  healthful  and  sanitary  condition;  and,  for  the  purpose  of  this 
rule,  unclean,  unhealthful  or  unsanitary  conditions  shall  be  deemed  to  exist  if 
the  food  stored  is  not  securely  protected  from  flies,  dust,  dirt,  insects  and 
from  all  foreign  or  injurious  contamination. 

10.  Toilet  rooms  shall  be  separate  and  apart  from  the  rooms  in  which  food 
is  stored;  cuspidors  for  the  use  of  employees  must  be  washed  daily  with 
disinfectant  solution. 

11.  No  employer  shall  knowingly  require,  permit  or  suffer  any  person  to 
work,  nor  shall  any  person  work,  in  a  cold-storage  or  refrigerating  ware- 
house who  is  affected  with  any  infectious  or  contagious  disease. 

12.  No  material  in  a  state  of  decomposition  or  putrefaction,  or  in  any 
other  condition  which  renders  it  unfit  for  use  as  food,  shall  be  placed  in  cold 
storage  in  the  same  room  or  enclosure  with  articles  for  use  as  food. 

13.  Until  further  notice,  the  following  classification  of  foods  will  be  used 
by  persons  operating  cold-storage  warehouses  and  refrigerating  plants  in 
making  quarterly  reports  of  articles  of  food  held  in  cold  storage :  — 


Eggs,  case 
Eggs,  broken 
Butter 
Poultry 


Game 

Meat,  fresh 

Meat  products,  fresh 

Fish,  fresh  food. 


14.  Shell  eggs  are  to  be  reported  in  terms  of  cases  and  dozens,  all  other 
articles  to  be  reported  as  by  package  or  weight,  and  in  so  far  as  the  same 
is  practicable,  by  both  package  and  weight. 

15.  Any  person,  firm  or  corporation  violating  any  of  the  provisions  of  the 
above  rules  and  regulations  governing  the  use  of  marks,  tags  or  labels  and 
the  display  of  signs,  shall  be  subject  to  a  fine  not  exceeding  one  hundred 
dollars  for  each  offence. 

Business  of  Slaughtering. 

The  system  of  slaughtering  inspection  throughout  the  Commonwealth 
is  far  from  being  satisfactory,  due  to  the  fact  that  most  of  the  inspection 
is  in  the  hands  of  laymen,  the  law  requiring  the  employment  of  veteri- 
narians in  the  cities  only.  The  cities  and  towns  in  the  State,  with  but 
few  exceptions,  have  one  or  more  inspectors  of  slaughtering;  in  the 
absence  of  such  an  inspector  a  member  of  the  local  board  of  health  can 
act  in  the  capacity  of  inspector  should  occasion  require.  Even  with  this 
imperfect  system  of  inspection  some  good  is  being  accomplished. 

As  will  be  seen  in  the  Supplement,  even  with  the  present  inadequate 
inspection,  a  considerable  amount  of  meat  has  been  condemned  and  con- 
sequently withdrawn  from  the  market,  and  has  been  consigned  to  ren- 
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derers  or  otherwise  so  treated  that  it  could  not  be  used  for  food  purposes. 
Where  inspection  is  carried  on  by  competent  inspectors,  meat  from 
immature  calves,  emaciated  or  diseased  animals,  is  rejected  and  disposed 
of  in  such  manner  that  it  cannot  be  used  for  food  purposes.  The  im- 
portance of  thorough  inspection  of  all  meats  intended  for  human  food 
cannot  be  overestimated.  When  we  consider  how  extensively  the  flesh 
of  animals  enters  into  our  daily  fare,  it  is  only  reasonable  that  some 
guarantee  should  be  given  that  such  meats  are  wholesome,  nutritious 
and  free  from  diseased  conditions,  and  are  therefore  harmless. 

By  Acts  of  1911  inspection  of  the  slaughtering  business  in  Massachu- 
setts was  placed  partially  under  the  jurisdiction  of  the  State  Board  of 
Health.  Local  inspectors  of  slaughtering,  except  in  the  city  of  Boston, 
may  not  be  appointed  until  their  nominations  have  been  approved  by 
the  State  Board  of  Health,  and  as  a  result  of  this  legislation  a  consider- 
able number  of  the  less  desirable  local  inspectors  have  been  eliminated 
through  the  disapproval  of  the  State  Board  of  Health.  A  special 
pamphlet  dealing  with  the  laws  relating  to  the  business  of  slaughtering 
has  been  distributed  by  the  Board,  and  a  special  circular  entitled, 
"  Eules,  Regulations  and  Recommendations  pertaining  to  the  Business 
of  Slaughtering  and  Meat  Inspection  "  has  been  sent  to  all  persons  inter- 
ested, and  will  be  found  in  the  Supplement. 

Beginning  with  1913,  furthermore,  the  Board  will  have  in  its  service 
two  veterinary  inspectors  whose  duty  it  will  be  to  travel  throughout  the 
State  to  inspect  local  slaughtering  conditions  and  to  correct,  as  far  as 
may  be,  evils  which  they  will  doubtless  discover  in  considerable  numbers. 

Branding  of  Extrastate  Carcasses. 

Because  of  the  fact  that  the  United  States  law  allows  under  certain 
exemptions  the  shipment  in  interstate  commerce  without  inspection  and 
stamping  the  carcasses  of  neat  cattle,  sheep  and  swine,  the  Legislature  of 
1912  passed,  upon  the  recommendation  of  the  Board,  chapter  248,  en- 
titled, "An  Act  relative  to  the  Stamping  or  Branding  of  Carcasses  of 
Neat  Cattle,  Sheep  or  Swine  sold  or  offered  for  Sale." 

The  object  of  this  statute  was,  of  course,  to  bring  it  about  that  all 
carcasses  of  neat  cattle,  sheep  and  swine  offered  for  sale  in  Massachusetts 
should  necessarily  bear  the  stamp  of  some  official  inspection.  The  law 
has  met,  however,  with  a  good  deal  of  opposition,  not  only  from  extrastate 
slaughterers,  but  also  from  local  provision  dealers,  and  a  test  case  has 
been  carried  to  the  Supreme  Court  in  order  to  determine  the  constitu- 
tionality of  this  legislation.  This  case  was  decided  by  the  Supreme 
Court  favorably  to  the  contention  of  the  Commonwealth.  (See  Com- 
monwealth v.  George  W.  Moore;  Suffolk,  Feb.  26,  1913.) 
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Appointment  of  a  Joint  Commission  to  Considee  an  Alleged 
Nuisance  upon  the  Shores  of  Dorchester  Bat. 

Chapter  133  of  the  Besolves  of  1912  require  the  State  Board  of  Health, 
together  with  the  Port  Directors  of  the  city  of  Boston,  as  a  joint  com- 
mission, to  consider  an  alleged  nuisance  existing  on  the  shores  of  Dor- 
chester Bay. 

The  Joint  Board  has  met  on  several  occasions  and  has  discussed  this 
situation  in  considerable  detail.  The  report  of  this  Joint  Board,  printed 
as  House  Bill  Xo.  1840,  appears  below :  — 

Report  op  the  Joint  Board  on  an  Investigation  as  to  the  Advisability 
and  Cost  of  improving  the  Shores  of  Dorchester  Bat. 

Boston,  Jan.  9,  1913. 
To  the  General  Court. 

The  resolve  of  the  General  Court  of  1912,  providing  for  an  investigation 
of  the  advisability  and  cost  of  improving  the  shores  of  Dorchester  Bay,  is 
as  follows :  — 

Resolves  of  1912,  Chaptek  133. 

Resolve  to  provide  for  an  Investigation  of  the  Advisability  and  Cost  of 
Improving  the  Shores  of  Dorchester  Bay. 

Resolved,  That  the  state  board  of  health  and  the  directors  of  the  port  of  Bos- 
ton, acting  as  a  joint  board,  shall  investigate  the  practicability  and  advisability, 
and  estimate  the  cost,  of  improving  the  shores  of  Dorchester  bay  so  as  to  prevent 
the  nuisance  now  existing  in  the  dump  and  flats  lying  within  the  bend  of  the 
Strandway  bordering  upon  the  said  bay  between  South  Boston  and  the  Cow 
pasture,  said  improvement  to  consist  of  the  construction  of  a  dam  or  wall,  or 
otherwise,  as  the  said  joint  board  may  determine. 

The  board  shall  report  to  the  next  general  court  not  later  than  the  eighth 
day  of  January  and  may  expend  for  the  purposes  of  this  resolve  a  sum  not 
exceeding  one  thousand  dollars,  which  shall  be  paid  from  the  treasury  of  the 
commonwealth  on  presentation  of  proper  vouchers  therefor. 


Acting  under  the  authority  of  the  above  resolve,  the  State  Board  of  Health 
and  the  Directors  of  the  Port  of  Boston  met  on  Aug.  1,  1912,  for  the  purpose 
of  organization  as  a  joint  board.  Henry  P.  Walcott  was  elected  chairman, 
Mark  "W.  Richardson  was  appointed  secretary,  and  Frank  W.  Hodgdon  and 
X.  H.  Goodnough  were  appointed  engineers  of  the  Board  to  make  the  neces- 
sary investigations. 

The  results  of  the  investigations  are  contained  in  the  appended  report  of 
the  engineers,  and  the  facts  therein  are  made  a  part  of  this  report. 

The  members  of  the  Board  have  examined  the  location  of  the  nuisance  and 
find  that  it  has  been  caused  by  the  dumping  of  large  quantities  of  miscellane- 
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ous  waste  and  refuse  at  the  inner  shore  of  the  bay.  foul  matter  from  which 
has  spread  along  the  shore  and  outward  upon  the  flats,  which  are  now  cov- 
ered for  a  considerable  distance  with  a  deposit  of  mud  and  from  which  a 
foul  odor  arises  at  times  of  low  water,  especially  in  warm  weather. 

This  bay  and  its  northerly  and  westerly  shores  are  the  resort  of  large  num- 
bers of  people  for  boating  and  bathing,  and  it  is  advisable,  in  the  opinion  of 
the  Board,  that  the  existing  nuisance  be  prevented.  The  report  of  the  en- 
gineers presents  two  plans  with  estimates  of  the  cost,  by  either  of  which  the 
nuisance  can  be  prevented  and  the  objectionable  conditions  in  the  bay  re- 
moved. By  the  first  plan  further  nuisance  will  be  prevented,  the  present 
objectionable  conditions  removed,  and  about  25  acres  added  to  the  area  for 
playgrounds  in  this  section  of  the  city.  By  the  second  plan,  at  a  much  larger 
expense,  about  75  acres  would  be  added  to  the  grounds  available  for  the  use 
of  the  city,  and  a  corresponding  increase  in  the  extent  of  deep  water  available 
in  this  bay  would  be  secured. 

On  account  of  the  great  and  growing  use  of  this  bay  and  its  shores  for 
boating  and  bathing  and  the  other  purposes  of  a  public  playground,  it  is 
important  that  its  shores  and  waters  shall  be  kept  in  as  clean  a  condition 
as  practicable.  In  order  that  the  present  pollution  may  be  materially  re- 
lieved, it  is  advisable,  in  the  opinion  of  the  Board,  that  the  sewage  should 
be  separated  from  the  storm  water  in  the  areas  in  South  Boston  and  later 
in  the  areas  tributary  to  the  Dorchester  intercepting  sewer,  now  served  by 
combined  systems,  so  that  all  sewage  shall  be  removed  to  the  intercepting 
sewer  system  and  only  storm  water  unpolluted  with  sewage  discharged  into 
the  bay.  The  offensive  condition  existing  upon  the  made  land  between  Colum- 
bia Road  and  the  western  end  of  the  bay  can  be  easily  removed  by  a  municipal 
prohibition  of  dumping  refuse  material  in  this  locality. 

Conditions  along  the  south  side  of  the  bay  are  not  objectionable  at  the 
present  time,  and  this  area  remains  for  development  in  the  future  according 
to  such  plans  as  may  seem  then  most  desirable. 
The  report  of  the  engineers  is  appended. 

Respectfully  submitted. 

Henry  P.  Walcott,  Chairman, 
Clement  F.  Coogan, 
Julian  A.  Mead, 
Hiram.  F.  Mills, 
Robert  "W.  Lovett, 
C  E.  McGillicuddy, 

State  Board  of  Health. 

Hugh  Bancroft. 
Joseph  A.  Conry, 
W.  F.  Fitzgerald, 
Wm.  S.  McNary, 
Francis  T.  Bowles, 

Directors  of  the  Port  of  Boston. 
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Engineers'  Report. 

Office  of  the  State  Board  of  Health, 
State  House,  Boston,  January,  1913. 

To  Henry  P.  Walcott,  M.D.,  Chairman,  Joint  Board  on  improving  the 
Shores  of  Dorchester  Bay. 

Sir  :  —  In  accordance  with  the  vote  of  the  Joint  Board,  we  have  examined 
the  nuisance  existing  at  the  dump  and  on  the  flats  lying  within  the  bend  of 
the  Strandway  bordering  upon  Dorchester  Bay  between  South  Boston  and 
the  Cow  Pasture,  so  called,  known  as  the  Old  Harbor,  for  the  purpose  of 
determining  the  cause  of  the  present  objectionable  conditions  there  and  recom- 
mending a  plan  by  which  the  nuisance  can  be  permanently  removed. 

Examinations  of  this  locality  show  that  the  nuisance  has  been  caused  mainly 
by  the  dumping  of  large  quantities  of  refuse  of  various  kinds  in  the  bend 
of  the  Strandway,  and  in  part  by  the  discharge  of  sewage  at  times  of  storms 
from  sewer  overflows  along  the  shore  in  this  neighborhood.  The  conditions 
when  examined  were  very  foul  along  the  front  from  the  material  recently 
deposited,  and  these  objectionable  conditions  extend  for  a  considerable  dis- 
tance on  either  side.  Farther  along  the  shore,  toward  City  Point  and  toward 
the  Cow  Pasture,  tbe  flats  and  exposed  shores  become  much  cleaner,  and 
traces  of  the  objectionable  conditions  gradually  disappear.  The  conditions 
are  most  objectionable  at  the  time  of  low  tide,  especially  in  low  courses  of 
tides,  when  large  areas  of  the  foul  flats  and  shores  are  exposed  to  the  air. 

One  of  the  principal  overflows  from  the  South  Boston  intercepting  sewer 
now  discharges  near  the  Strandway  at  the  former  shore  of  the  bay,  and  in 
filling  beyond  this  outlet  a  channel  was  left  through  which  the  sewage  dis- 
charged at  times  of  storm  could  find  an  outlet  into  the  bay.  This  channel  is 
obstructed  and  partly  filled  with  rubbish,  through  which  the  sewage-polluted 
water  passes  slowly  at  times  of  overflow,  and  in  dry  weather  collects  in  pools 
which  become  very  foul.  Plans  have  been  made  and  work  is  now  in  progress 
on  the  extension  of  this  overflow  to  a  point  of  discharge  at  the  present  shore 
of  the  bay. 

The  best  practicable  plan  for  improving  the  sanitary  conditions  in  this 
neighborhood  and  preventing  further  nuisance  is  to  fill  across  the  head  of 
the  bay  in  front  of  the  foul  deposits  to  a  level  of  16  feet  above  mean  low 
water  with  material  excavated  from  the  bottom  of  the  bay.  If  the  filling 
should  be  begun  on  the  northerly  side  about  600  feet  east  of  Old  Harbor 
Street,  and  should  be  continued  on  a  curve  of  about  1,750  feet  radius  in 
front  of  the  present  fill,  and  from  100  to  650  feet  therefrom  to  a  point  on 
the  shore  of  the  Cow  Pasture  about  300  feet  northeast  of  the  present  outlet 
of  the  overflow  from  the  Dorchester  intercepting  sewer,  the  total  quantity 
of  filling  required  would  be  about  800,000  cubic  yards.  This  material  could 
be  obtained  by  dredging  about  150  acres  in  front  of  the  proposed  fill  to  a 
level  about  4  feet  below  mean  low  water,  thereby  removing  a  large  part  of 
the  mud-covered  flats  at  present  exposed  at  low  water,  portions  of  which  are 


No.  34.]  GENERAL  REPORT.  17 

offensive.  At  the  same  time  with  the  filling  it  would  be  necessary  to  extend 
the  Dorchester  intercepting  sewer  overflow  and  the  overflows  at  Carson, 
Kemp,  Vale,  H  and  I  streets  through  the  fill  to  points  of  discharge  at  the  new 
shore  of  the  bay. 

There  would  still  be  very  serious  objection  to  the  discharge  of  mingled 
sewage  and  storm  water  from  these  sewer  overflows  at  the  edge  of  the  shore, 
since  there  would  be  no  satisfactory  opportunity  for  these  discharges  to 
mingle  freely  and  quickly  with  the  water  of  the  bay,  and  the  shore  and  the 
water  adjacent  to  it  would  be  badly  fouled  at  such  times.  If  the  discharge 
of  sewage  is  to  be  continued  at  these  outlets  they  should  be  extended  a  dis- 
tance of  300  to  400  feet  from  the  shore  at  low  water,  so  that  their  waters 
may  be  diluted  with  the  waters  of  the  bay  before  they  can  return. 

It  is  not  desirable,  however,  that  the  discharge  of  sewage  at  these  outlets 
should  be  continued  indefinitely  in  the  future,  even  though  the  discharge 
takes  place  only  at  times  of  storm.  This  bay,  especially  its  westerly  and 
northerly  portions,  is  now  the  resort  of  great  and  increasing  numbers  of 
people  for  boating  and  bathing,  and  its  waters  should  be  protected  from 
sewage  pollution.  The  separation  of  the  sewage  from  the  storm  water  so 
as  to  prevent  the  discharge  of  crude  sewage  at  any  time  along  these  shores 
must  be  regarded  as  a  necessary  sanitary  improvement. 

The  total  length  of  sewers  in  South  Boston  is  about  45  miles,  and  the  total 
cost  of  separation  will  doubtless  exceed  $1,000,000.  Separation  of  sewage 
from  the  storm  water  is  also  desirable  in  the  district  served  by  the  Dorchester 
intercepting  sewer,  one  of  the  principal  overflows  from  which  discharges 
into  the  southwesterly  corner  of  the  Old  Harbor.  The  district  served  by  this 
sewer  is  a  large  one  and  while,  so  far  as  the  Old  Harbor  is  concerned,  sep- 
aration would  be  required  only  in  a  part  of  the  district  served  by  this  sewer, 
the  cost  will  be  considerable  in  addition  to  the  cost  of  separation  in  South 
Boston.  Nevertheless,  the  advantages  of  separation  in  all  districts  tributary 
to  the  Old  Harbor  are  so  important  that  it  is  advisable  to  plan  for  it  at  the 
present  time. 

If  separation  should  be  effected,  the  present  outlets  would  probably  con- 
tinue to  be  used  as  outlets  for  surface  water,  and  their  extension  to  any  con- 
siderable distance  beyond  low  water  would  be  unnecessary.  The  work  of 
separation  is  likely  to  cover  a  period  of  several  years,  however,  and  it  is 
advisable  under  the  circumstances  that  the  present  overflow  outlets  be  located 
a  short  distance  off  shore,  and  the  plans  and  estimates  provide  for  locating 
these  outlets  about  50  feet  beyond  the  edge  of  the  shore  at  low  water.  It 
is  not  advisable  to  construct  large  outlets  in  this  region,  and  we  have  planned 
that  the  extensions  shall  be  made  with  iron  pipes  not  exceeding  60  inches  in 
diameter,  and  that  the  outlets  shall  be  so  located  as  to  be  very  nearly  covered 
with  water  at  low  tide. 

The  estimated  cost  of  carrying  out  the  scheme  outlined  on  the  accompany- 
ing plan,  in  which  it  is  assumed  that  the  separation  of  the  sewage  from  the 
storm  water  will  be  carried  out  in  South  Boston  and  in  a  part  of  the  area 
served  by  the  Dorchester  intercepting  sewer,  is  as  follows :  — 
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Excavating  and  depositing  material  in  the  fill:  — 

80,000  cubic  yards  at  $0.40, $320,000 

Surfacing  the  beach  with  gravel:  — 

75,000  cubic  yards  at   $1, 75,000 

Extending  sewer  overflows :  — 

Dorchester  interceptor,  550  feet,  2  lines,  60-inch  C.  I.  pipe  at  $45,       .  24,750 

Carson  Street,  900  feet,  2  lines,  60-inch  C.  I.  pipe  at  $45,         .         .         .  40,500 

Kemp  Street,  350  feet,  3  lines,  60-inch  C.  I.  pipe  at  $60,       .         .         .  21,000 

Vale  Street,  320  feet,  2  lines,  60-inch  C.  I.  pipe  at  $45,         .         .         .  14,460 

H  Street,  200  feet,  60-inch  C.  I.  pipe,  at  $30, 6,000 

I  Street,  200  feet,  18-inch  C.  I.  pipe,  at  $8, 1,600 


Total, $503,310 

Add  15  per  cent,  for  engineering  and  contingencies,       ....         75,496 


Total, $578,806 

The  lower  portion  of  the  Carson  Street  and  Dorchester  intercepting  sewer 
overflows  are  now  constructed  of  wood,  and  it  would  probably  be  advisable 
to  replace  these  wooden  structures  with  iron  or'  concrete.  If  replaced  with 
concrete  the  additional  cost  would  probably  be  about  $45,000. 

The  plan  here  presented  provides  for  removing  the  nuisance  now  existing 
at  the  upper  end  of  the  Old  Harbor,  and  if  carried  out  would  add  about 
25  acres  to  the  area  already  filled  at  the  upper  end  of  this  bay.  The  scheme 
can  be  modified  to  suit  the  requirements  of  "the  region  for  playground  pur- 
poses and  further  modified  for  commercial  development,  if  desired,  on  the 
southerly  side  of  the  bay  without  changing  materially  the  general  plan. 

By  direction  of  the  Joint  Board  we  present  also  a  plan  and  estimate  of 
the  cost  of  filling  the  bay  as  nearly  as  practicable  to  the  harbor  line,  as 
established  by  the  State  and  United  States  governments. 

Beginning  at  a  point  about  250  feet  off  the  present  shore  line  at  O  Street, 
the  harbor  line  as  established  runs  southwesterly  to  a  point  opposite  M  Street, 
which  point  is  about  600  feet  from  the  present  shore  line.  At  this  point  the 
harbor  line  turns  toward  the  west  and  runs  parallel  with  Ninth  Street  to  a 
point  opposite  Old  Harbor  Street,  where  it  turns  a  right  angle  and  runs 
south  1,400  feet,  then  turns  to  the  southwest  and  runs  toward  Dorchester 
Bay  approximately  parallel  with  Mt.  Vernon  Street. 

In  this  plan  the  low  Avater  line  would  extend  from  the  present  low  water 
line  just  east  of  K  Street  parallel  with  the  harbor  line  and  about  100  feet 
northerly  thereof  to  the  upper  end  of  the  bay,  where  it  would  curve  on  a 
radius  of  about  1,000  feet  to  the  angle  in  the  harbor  line  in  the  southwesterly 
part  of  the  bay.  The  high  water  line  would  be  parallel  to  this  line  and  about 
200  feet  nearer  the  present  shore  line. 

By  this  plan  the  northerly  side  of  the  bay  west  of  L  Street  and  all  of  the 
upper  end  of  the  bay  to  the  angle  in  the  harbor  line  in  the  southwesterly 
part  thereof  would  be  filled.  The  lines  indicated  are  shown  on  the  accom- 
panying plan. 
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The  total  cost  of  this  work  is  estimated  as  follows :  — 

Excavating  and  depositing  material  in  the  fill:  — 

2,000,000  cubic  yards  at  $0.40, $800,000 

Surfacing  the  beach  with  gravel :  — 

80,000  cubic  yards  at  $1, 80,000 

Extending  sewer  overflows :  — 

K  Street,  310  feet  of  36-inch  C.  I.  pipe  at  $15, 4,650 

I  Street,  620  feet  of  18-inch  C.  I.  pipe  at  $8, 4,960 

H  Street,  720  feet  of  60-inch  C.  I.  pipe  at  $30, 21,600 

Vale  Street,  800  feet,  2  lines,  60-inch  G.  I.  pipe  at  $45,       .         .         .  36,000 

Kemp  Street,  700  feet,  3  lines,  60-inch  C.  I.  pipe  at  $60,     .         .         .  42,000 

Carson  Street,  1,230  feet,  2  lines,  60-inch  C.  I.  pipe  at  $45,         .         .  55,350 
Dorchester  intercepting  sewer,  950  feet,   2   lines,  60-inch  C.   I.   pipe 

at    $45, 42,750 

Total,        .  $1,087,310 

Add  15  per  cent,  for  engineering  and  contingencies,     ....  163,096 

Total, $1,250,406 

If  those  portions  of  the  Carson  Street  and  Dorchester  intercepting  sewer 
overflows,  which  are  now  constructed  of  wood,  should  be  replaced  with 
structures  of  concrete,  the  additional  cost  would  probably  be  about  $45,000. 

In  the  foregoing  plan  it  is  assumed  that  the  separation  of  the  sewage  from 
the  storm  water  will  be  effected  in  South  Boston,  and  later  in  a  part  of  the 
area  served  by  the  Dorchester  intercepting  sewer,  and  the  sewer  outlets  are 
designed  to  extend  only  50  feet  beyond  the  line  of  low  water. 

This  plan,  if  carried  out,  would  add  an  area  of  75  acres  to  the  area  already 
filled  in  this  part  of  Dorchester  Bay. 

The  above  estimates  provide  for  the  dredging  of  the  bay  outside  the  harbor 
lines,  and  for  filling  and  improving  the  shore  of  the  South  Boston  side  and 
at  the  inner  end.  The  south  or  Cow  Pasture  side  of  the  bay  is  at  present 
in  fairly  clean  condition,  and  with  the  portion  outside  the  harbor  lines  dredged 
to  well  below  mean  low  water  will  probably  not  be  offensive. 

This  shore  is  in  a  convenient  location  for  development  for  commercial  pur- 
poses, and  railroad  tracks  can  easily  be  built  connecting  it  with  the  existing 
railroad  systems  without  interfering  materially  with  the  natural  team  ap- 
proach. Material  for  this  development  can  be  easily  secured  by  deepening 
the  bay  outside  of  the  harbor  lines  to  such  depth  as  may  be  required  for  navi- 
gation. By  so  doing  the  volume  of  water  for  diluting  such  sewage  and 
surface  water  from  the  streets  as  may  be  discharged  there  will  be  increased. 

Respectfully  submitted, 

Frank  W.  Hodgdon, 
X.  H.  Goodnough, 
Engineers  of  Joint  Board. 
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Water  Supply  and  Sewerage. 

The  State  Board  of  Health  presents  herewith  a  report  of  its  doings  for 
the  twelve  months  ended  Nov.  30,  1912,  under  the  provisions  of  laws  relat- 
ing to  the  protection  of  the  purity  of  inland  waters,  as  required  by  chapter 
75,  section  115,  of  the  Revised  Laws. 

The  Board  has  received  during  the  year  149  applications  for  advice  with 
reference  to  water  supply,  sewerage,  sewage  disposal  and  matters  relating 
thereto.  Of  these  applications,  95  were  in  relation  to  water  supply,  10  to 
sources  of  ice  supply,  27  to  sewerage,  drainage  and  sewage  disposal,  6  to 
the  pollution  of  streams  and  11  to  miscellaneous  matters. 

Water  Supplies. 

Public  water  supplies  were  introduced  during  the  year  in  the  towns  of 
Acton  (West  and  South  Water  Supply  District),  Barnstable,  Foxborough 
(East  Foxborough  Water  Supply  District),  Groton  (West  Groton  Water 
Supply  District),  Littleton,  Norton  and  Shelburne  (Shelburne  Falls  Fire 
District).  The  main  villages  of  Foxborough  and  Groton  had  previously 
been  supplied  with  water. 

Of  the  353  cities  and  towns  in  the  State,  202,  containing  by  the  census 
of  1910  a  population  of  3,196,929,  are  provided  with  public  water  supplies. 
The  remaining  towns,  151  in  number,  contained  by  the  census  of  1910  a 
population  of  169,487.  All  of  the  towns  in  the  State  having  a  population 
in  excess  of  5,000  are  now  supplied  with  water,  and  there  are  only  7  towns 
having  a  population  in  excess  of  2,500  which  are  not  provided  with  public 
water  supplies,  viz.,  Dartmouth,  Somerset,  Sutton,  Templeton,  Tewksbury, 
Warren  and  Westport. 

Of  the  202  cities  and  towns  having  public  water  supplies,  159  are  sup- 
plied wholly  or  in  part  from  municipal  or  district  works,  while  43  are 
supplied  by  water  companies. 

Rainfall  and  Stream  Flow  in  1912. 
The  rainfall  in  Massachusetts  for  the  year  1912  was  less  than  the  aver- 
age, the  average  deficiency  throughout  the  State  being  about  5  inches. 
There  was  considerable  variation  in  the  geographical  distribution  of  the 
rainfall,  the  deficiency  being  greatest  in  the  western  part  of  the  State  and 
least  in  the  southeastern  districts,  where  the  amount  was  nearly  normal. 
The  seasonal  distribution  of  the  rainfall  was  notable  on  account  of  the  fact 
that  there  was  a  marked  excess  in  the  months  of  March,  April  and  May, 
and  a  decided  deficiency  in  all  of  the  other  months  except  December. 
Nearly  all  of  the  rainfall  for  the  month  of  February  occurred  in  the  last 
twelve  days  and,  taken  in  connection  with  the  high  rainfall  of  the  month 
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of  March  and  the  continued  excess  in  April  and  May,  produced  a  higher 
flow  in  the  streams  than  has  occurred  for  many  years. 

On  the  other  hand,  the  average  rainfall  for  the  month  of  June  was  less 
than  a  third  of  an  inch,  and  in  most  parts  of  the  State  there  were  also  de- 
cided deficiencies  in  the  months  of  July,  August,  September  and  October. 

The  effect  of  this  distribution  of  the  rainfall  was  to  produce  very  high 
flows  in  the  streams  during  the  spring,  by  which  nearly  all  of  the  reservoirs 
and  ponds  were  filled  to  overflowing,  while  the  deficiency  of  rainfall  in  the 
summer  and  fall  caused  a  shortage  of  water  in  many  of  the  supplies  de- 
pendent upon  small  reservoirs.  With  the  heavy  rains  of  the  late  fall  and 
early  winter  these  reservoirs  were  restored  to  their  normal  condition. 

Sanitary  Protection  of  Public  Water  Supplies. 
Under  authority  of  chapter  75,  section  113,  of  the  Revised  Laws,  rules 
and  regulations  have  been  made  during  the  year  by  the  Board  for  the  sani- 
tary protection  of  the  water  supplies  of  Great  Barrington  (Housatonic), 
Hingham  and  Hull,  and  North  Andover.  Late  in  the  year  the  construc- 
tion of  a  railroad  through  the  watershed  from  which  the  water  supply  of 
the  city  of  Springfield  is  taken  led  to  the  adoption  of  special  rules  and  regu- 
lations for  the  protection  of  that  water  supply. 

Supervision  of  Water  Companies. 

Under  the  provisions  of  chapter  319  of  the  Acts  of  the  year  1909,  en- 
titled "An  Act  to  provide  for  the  supervision  of  water  companies  by  the 
State  Board  of  Health,"  the  Board  is  authorized  to  investigate  complaints 
in  writing  relative  to  the  service  furnished  in  any  city  or  town,  or  the 
charges  therefor  made  by  any  company  engaged  in  the  business  of  supply- 
ing water  to  such  city  or  town  or  the  inhabitants  thereof,  and  to  give  a 
public  hearing  to  the  complainant  or  complainants  and  to  the  company; 
and  after  the  hearing  the  Board  is  authorized  to  make  "such  recommenda- 
tions concerning  the  reduction,  modification  or  continuation  of  such  charges 
for  service,  or  concerning  improvements  in  the  quality  of  the  service  or 
extensions  of  the  same  or  concerning  other  matters  in  the  premises  as  the 
board  shall  deem  just  and  proper."  The  act  further  provides  that  "any 
such  recommendations  shall  be  transmitted  in  writing  by  the  board  to  the 
company  complained  of,  and  a  report  of  the  proceedings  and  result  thereof 
shall  be  included  in  the  annual  report  of  the  board,  together  with  a  state- 
ment of  the  action,  if  any,  taken  by  the  company  upon  the  recommenda- 
tion." 

Under  the  above  law  the  Board  has  acted  upon  petitions  relative  to  the 
service  furnished  or  the  rates  charged  by  the  following  water  companies: 
Milford  Water  Company,  supplying  the  towns  of  Milford  and  Hopedale; 
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Stockbridge  Water  Company,  supplying  the  town  of  Stockbridge;  Fair- 
haven  Water  Company,  supplying  the  town  of  Fairhaven;  Onset  Water 
Company,  supplying  the  village  of  Onset  in  the  town  of  Wareham ;  and  the 
Hingham  Water  Company,  supplying  the  towns  of  Hingham  and  Hull. 

In  the  case  of  the  Milford  Water  Company  the  petition  was  filed  by  the 
board  of  selectmen  and  was  as  follows :  — 

Respectfully  petition,  Matthew  J.  Carbary,  Edwin  F.  Lilley  and  John  A. 
McKenzie,  that  they  are  the  duly  elected  selectmen  of  the  town  of  Milford,  and 
that  there  exists  within  the  borders  of  the  town  of  Milford  a  corporation  known 
as  the  Milford  Water  Company,  said  company  having  been  incorporated  by  a 
special  act  of  the  Legislature,  in  1881,  for  the  purpose  of  distributing  water 
through  the  streets  of  Milford  for  domestic  and  other  uses. 

Your  petitioners  further  allege  that  there  is  a  part  of  the  said  town  of  Milford 
known  as  North  Purchase,  through  whose  streets  said  water  company  has  not 
extended  its  mains,  and  your  Board  is  informed  and  believes  that  they  have  been 
requested  to  do  so  and  have  refused. 

Your  petitioners  allege,  and  upon  information  believe,  that  there  is  absolutely 
a  dire  want  existing  in  this  section  of  the  town  of  Milford  in  regard  to  water; 
that  it  is  an  absolute  necessity  that  the  residents  of  this  part  of  the  town  receive 
the  same  consideration  as  other  residents  in  other  parts  of  the  town  from  the 
Milford  Water  Company. 

Your  petitioners  further  allege,  and  upon  information  and  belief  say,  that  the 
Milford  Water  Company  is  a  very  good  paying  corporation,  that  it  receives,  in 
their  opinion,  a  higher  rating  for  its  services  than  equity  and  good  conscience 
should  allow;  that  it  has  piled  up  a  tremendously  large  sinking  fund  which  is 
unnecessary  for  its  maintenance  or  preservation;  that  they  could  well  afford 
to  extend  the  mains  through  the  North  Purchase  district  of  said  town  of  Milford 
without  in  any  way  crippling  their  financial  standing. 

Therefore,  your  petitioners  request  that  your  Honorable  Board  may  give 
them  a  hearing  concerning  the  advisability  of  recommending  the  extension  of 
the  services  of  the  Milford  Water  Company  to  the  North  Purchase  district  in 
said  town  of  Milford,  so  called,  and  for  further  investigation  of  the  excessive 
rates  charged  by  said  company  for  water  in  said  town  of  Milford. 

A  public  hearing  was  given  by  the  Board  upon  this  petition,  after  notice 
to  the  complainants  and  to  the  company,  as  required  by  the  act,  and  the 
Board,  after  investigation,  made  the  following  recommendations :  — 

Feb.  1,  1912. 
To  the  Board  of  Selectmen  of  the  Town  of  Milford. 

Gentlemen:  —  A  complaint  having  been  filed  with  this  Board  by  the  board 
of  selectmen  of  the  town  of  Milford,  requesting  a  hearing  as  to  the  advisability 
of  the  extension  of  the  service  of  the  Milford  Water  Company  to  the  North  Pur- 
chase district,  so  called,  in  the  town  of  Milford,  and  alleging  that  the  rates 
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charged  by  said  company  for  water  in  the  town  of  Milford  are  excessive,  the 
Board  has  given  a  hearing  to  the  complainants  and  to  the  company,  and  has 
been  furnished  with  such  information  from  the  records  of  the  company  as  ap- 
pears to  be  necessary  for  the  proper  consideration  of  the  matters  mentioned  in 
the  complaint. 

It  appears  from  the  information  presented  to  the  Board  that,  following  an 
increase  in  the  assessment  of  taxes  of  the  works  by  the  town,  the  water  rates 
were  increased  at  the  beginning  of  the  year  1910.  It  further  appears  that  esti- 
mates by  the  engineer  of  the  water  company  of  the  cost  of  an  extension  of  the 
water  company's  service  to  the  North  Purchase  district  indicate  that  the  probable 
income  to  the  company  from  this  extension  would  not  equal  the  cost  of  capital 
charges,  maintenance  of  the  works,  etc.,  and  that,  under  the  circumstances, 
it  is  not  deemed  equitable  to  make  the  extension,  since  the  extra  cost  would  be 
borne  by  consumers  in  other  parts  of  the  town. 

The  Board  has  obtained  from  the  books  of  the  water  company  the  necessary 
information  relative  to  the  questions  submitted  in  the  petition,  has  caused  the 
locality  to  be  examined,  and  has  considered  the  information  presented. 

It  appears  that  the  appraisal  for  the  purposes  of  taxation  of  the  property 
of  the  water  company  exceeds  considerably  an  expert  estimate  of  the  probable 
reproduction  cost  of  the  works. 

During  the  first  four  years  after  the  completion  of  the  works,  with  a  capital 
stock  of  $100,000,  no  dividends  were  paid,  but  in  the  three  following  years  they 
averaged  4|  per  cent.  For  the  next  thirteen  years,  on  a  capital  stock  of  $150,000, 
the  dividends  averaged  about  6  per  cent.  Since  1898  the  dividend  in  each  year 
has  been  8  per  cent,  on  a  capital  stock  of  $200,000.  Since  1902  the  interest  paid 
on  the  bonds  of  the  face  value  of  $200,000  has  been  4  per  cent. 

It  is  evident  from  a  careful  estimate  of  the  cost  of  the  extension  to  the  North 
Purchase  district,  that  the  expense  to  the  company  would  probably  exceed  the 
income  derivable  from  that  district  by  a  sum  amounting  to  several  hundred 
dollars  a  year,  and  that  it  would  make  little  difference  in  the  amount  of  this 
annual  deficiency  whether  the  extension  were  made  with  works  sufficient  only 
for  domestic  service  or  large  enough  for  a  fire  service,  provided  in  the  latter  case 
the  town  should  pay  the  same  yearly  sum  per  hydrant  for  about  10  or  12  hy- 
drants in  the  North  Purchase  district  that  it  now  pays  for  hydrants  in  other  parts 
of  the  town.  If  the  extension  should  be  made  and  the  town  should  vote  to  pay 
the  extra  hydrant  service  in  the  North  Purchase  district,  the  remainder  of  the 
deficiency  could  be  made  up  by  the  water  takers  in  the  other  parts  of  the  town, 
who  in  that  case  would  pay  somewhat  higher  water  rates  than  would  otherwise 
be  required.  / 

In  the  opinion  of  the  Board  the  extension  is  a  desirable  one  for  the  health  and 
comfort  of  the  inhabitants  of  this  district,  and  if  the  town  sees  fit  to  vote  the 
extra  cost  of  hydrant  service,  the  Board  recommends  that  the  extension  be  made. 

From  an  examination  of  the  income  from  the  works  and  the  cost  of  mainte- 
nance and  operation,  and  making  allowance  for  depreciation,  for  the  payment  of 
interest  on  bonds  and  notes,  and  for  dividends,  it  appears  to  the  Board  that  under 
present  conditions  the  water  rates  could  be  reduced  to  the  schedule  of  rates  in 
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force  in  1909  without  danger  of  impairing  the  efficiency  of  the  works.  It  is 
probable,  furthermore,  that  even  if  the  extension  to  the  North  Purchase  dis- 
trict should  be  made  under  the  conditions  referred  to  above,  the  rates  in  force 
in  1909  might  still  be  restored  without  danger  of  reducing  too  greatly  the  neces- 
sary allowance  for  depreciation,  or  reducing  unreasonably  the  dividends;  but 
this  cannot  be  determined  definitely  until  the  probable  income  from  the  North 
Purchase  district  has  been  more  definitely  ascertained. 

The  Board  recommends  that  the  extension  to  the  North  Purchase  district 
be  made  as  soon  as  practicable,  provided  the  town  votes  the  extra  amount  for 
hydrant  rental. 

The  Board  further  recommends  that,  in  case  the  extension  is  made  during  the 
season  of  1912,  the  water  rates  be  reduced,  beginning  not  later  than  Jan.  1,  1913, 
by  an  amount  equivalent  to  three-fourths  of  the  increase  made  in  the  rates  at 
the  beginning  of  1910. 

If  the  town  votes  against  the  payment  of  extra  hydrant  rental  in  the  North 
Purchase  district,  the  Board  recommends  that  the  water  rates  be  reduced,  at 
the  beginning  of  the  month  following  action  by  the  town,  to  the  rates  in  force  in 
1909. 

In  case  a  revision  of  the  appraisal  of  the  works  for  the  purposes  of  taxation 
should  result  in  a  considerable  reduction  in  the  tax  assessment,  a  reduction  in 
rates  should  be  made  coincident  with  the  change  in  assessment,  regardless  of  the 
time  of  completion  of  the  North  Purchase  extension.  The  amount  of  reduction 
in  rates  would  depend  upon  the  amount  of  reduction  in  the  tax. 

In  the  case  of  the  Stockbridge  Water  Company,  the  petition  was  filed  by 
fifty  or  more  customers  of  the  water  company  and  was  as  follows :  — 

We,  the  undersigned,  fifty  or  more  customers  of  the  Stockbridge  Water  Com- 
pany, which  company  supplies  water  to  the  inhabitants  of  the  town  of  Stock- 
bridge,  hereby  make  complaint  to  your  Honorable  Board  under  chapter  319  of 
the  Acts  of  1909,  relative  to  the  service  furnished  and  to  the  charges  therefor 
made  by  said  company. 

We  specify  that  the  quality  of  water  is  not  satisfactory  in  that  the  frequent 
presence  of  Uroglena  or  algse  renders  the  water  extremely  disagreeable. 

We  specify  that  the  watershed  of  Lake  Averic  is  not  sufficiently  protected  to 
guarantee  at  all  times  its  freedom  from  contamination. 

We  specify  that  the  rates  charged  are  higher  than  proper  return  on  the  present 
appraised  value  of  the  plant  warrants. 

We  respectfully  request  a  hearing  under  the  above  quoted  chapter. 

After  a  hearing  and  investigation  of  the  circumstances  the  Board  made 
the  following  recommendations  relative  to  the  service  furnished  and  the 
rates  charged  by  the  Stockbridge  Water  Company:  — 
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June  6,  1912. 
To  the  Stockbridge  Water  Company,  Stockbridge,  Mass. 

Gentlemen:  —  A  complaint  having  been  filed  with  this  Board  by  fifty  or 
more  customers  of  the  Stockbridge  Water  Company,  making  complaint  relative 
to  the  service  furnished  bjr  said  company  in  the  town  of  Stockbridge  and  the 
charges  made  therefor,  and  aUeging  that  the  quality  of  the  water  is  not  satis- 
factory in  that  the  frequent  presence  of  Uroglena  or  algae  renders  the  water 
extremely  disagreeable,  that  the  watershed  is  not  sufficiently  protected  to  guar- 
antee at  all  times  its  freedom  from  contamination,  and,  finally,  that  the  rates 
charged  are  higher  than  proper  return  on  the  present  appraised  value  of  the  plant 
warrants,  the  Board  has  given  a  hearing  to  the  complainants  and  to  the  company, 
after  notice  under  the  provisions  of  chapter  319  of  the  Acts  of  the  year  1909. 
The  Board  has  also  been  furnished  with  such  information  from  the  records  of 
the  company  as  appears  to  be  necessary  for  the  proper  consideration  of  the 
matters  mentioned  in  the  complaint,  and  has  considered  the  character  of  the 
water,  as  shown  by  analyses,  and  the  conditions  affecting  the  purity  of  the  supply. 

The  source  of  water  supply  used  by  the  Stockbridge  Water  Company  is  Lake 
Averic,  and  an  examination  of  the  watershed  shows  that  there  are  few  possible 
dangers  of  contamination  of  the  water,  and  that,  by  the  enforcement  of  proper 
sanitary  rules  and  regulations,  danger  of  contamination  of  the  supply  can  be 
prevented.  Suitable  rules  for  the  sanitary  protection  of  this  water  supply  were 
adopted  by  the  Board  on  Sept.  1,  1910,  and  have  been  transmitted  to  the  water 
company. 

The  water  of  Lake  Averic  is  in  most  respects  naturally  of  good  quality  for 
domestic  purposes,  especially  on  account  of  its  freedom  from  the  excessive  hard- 
ness which  characterizes  many  of  the  waters  of  this  region,  but  it  is  frequently 
rendered  objectionable  for  drinking  and  other  domestic  purposes  by  the  presence 
of  Uroglena  and  other  organisms  which  impart  to  water  a  very  disagreeable  taste 
and  odor.  Extensive  and  apparently  very  thorough  investigations  have  been 
made  by  the  water  company  with  a  view  to  obtaining  a  better  supply  from  some 
other  source,  especially  from  the  ground,  but  the  ground  waters,  wherever  it 
appears  to  be  practicable  to  obtain  an  adequate  supply  under  conditions  favorable 
to  obtaining  a  pure  water,  have  been  found  to  be  so  excessively  hard  as  to  render 
them  objectionable  for  many  domestic  uses. 

Judging  from  the  results  of  the  investigations  which  have  been  made  by  the 
company  with  a  view  to  improving  its  water  supply,  it  appears  to  the  Board 
probable  that  the  best  practicable  plan  of  securing  good  water  for  the  supply 
of  the  town  is  to  filter  the  water  of  Lake  Averic  through  a  suitable  sand  filter 
provided  with  such  auxiliary  aeration  as  may  be  necessary,  and  it  is  probable, 
judging  from  experience  with  other  similar  waters,  that  a  water  of  good  quality, 
free  from  taste  and  odor,  can  be  obtained  by  suitable  filtration. 

From  an  examination  of  the  extent  and  capacity  of  the  works  in  use,  their 
condition  and  probable  cost  of  replacement,  and  from  an  examination  of  the 
income  of  the  works  and  the  cost  of  maintenance  and  operation,  it  appears  to 
the  Board  that  the  works  at  present  will  not  pay  more  than  a  fair  dividend  to 
the  stockholders  upon  a  fair  estimate  of  their  cost  of  replacement. 


26  STATE  BOARD  OF  HEALTH.  [Pub.  Doc. 

It  further  appears  that  the  works  are  managed  economically,  though  the 
quantity  of  water  used  is  apparently  quite  unreasonable  and  not  accounted  for 
except  upon  the  ground  of  unnecessary  waste.  It  is  probable  that  a  careful 
investigation  and  the  application  of  meters  would  result  in  a  decided  reduction 
in  the  use  of  water  and  some  reduction  in  the  cost  of  maintaining  the  works. 
It  is  unlikely,  however,  in  the  opinion  of  the  Board,  that  the  necessary  works 
for  purifjang  the  water  could  be  constructed  without  the  issuance  of  new  bonds 
or  stock,  which  would  require  an  increase  in  the  rates. 

A  large  part  of  the  cost  of  construction  of  these  works  and  of  their  mainte- 
nance and  operation  is  due  to  the  provision  made  for  fire  protection,  and  the 
hydrant  rental  paid  by  the  town  is  less  than  is  charged  by  other  water  com- 
panies for  hydrant  service.  It  is  probable,  if  the  hydrant  rental  paid  by  the 
town  were  raised  to  the  amount  paid  for  hydrant  service  in  other  places,  i.e., 
to  about  $50  per  hydrant,  that  the  company  could  raise  the  money  required  to 
construct  the  necessary  works  and  provide  for  their  proper  operation  and  main- 
tenance, including  interest  on  bonds  and  the  payment  of  a  reasonable  dividend 
on  the  stock,  with  no  material  increase  in  the  water  rates  and  possibly  without 
increasing  them.  If  the  town  does  not  choose  to  increase  the  payment  for 
hydrant  rental  or  other  public  use  of  water,  the  cost  of  works  required  for  the 
improvement  of  the  supply  would  have  to  be  met  by  a  considerable  increase  in 
the  charges  for  water. 

The  Board  recommends  that  the  rules  and  regulations  adopted  for  the  sanitary 
protection  of  Lake  Averic  be  strictly  enforced  by  the  water  company,  and  that 
a  sand  filter,  with  such  devices  and  other  appurtenances  as  may  be  necessary, 
be  constructed  and  used  for  the  purification  of  the  water  taken  from  Lake  Averic; 
and  it  also  recommends  the  installation  of  meters  on  all  services  if  necessary, 
including  flush  tanks  at  the  head  of  sewers,  so  as  to  prevent  or  greatly  restrict 
unnecessary  waste  of  water. 

The  Board  further  recommends  that  the  water  company  and  town  consider 
the  question  of  hydrant  rental,  with  a  view  to  raising  the  amount  paid  for  hy- 
drant services  and  other  public  use  of  water.  If  the  payment  for  the  use  of  water 
by  the  town  shall  not  be  increased,  or,  if  increased,  the  amount  is  insufficient  to 
provide  for  the  construction  of  works  necessary  for  the  improvement  of  the  qual- 
ity of  the  water,  the  Board  recommends  that  the  rates  charged  for  water  to 
consumers  be  increased  by  such  an  amount  as  may  be  necessary  to  provide  for 
such  improvement,  as  well  as  for  the  cost  of  maintenance  and  operation  of  the 
works,  including  payment  of  interest  on  bonds  and  a  reasonable  allowance  for 
depreciation  and  for  the  payment  of  dividends  on  the  stock. 

The  following  petition  was  received  from  fifty  or  more  customers  of  the 
Fairhaven  Water  Company  relative  to  the  service  furnished  and  rates 
charged  by  that  company :  — 

We,  the  undersigned  customers  of  the  Fairhaven  Water  Company  operating 
in  Fairhaven,  Mass.,  do  hereby  petition  you  to  make  an  investigation  in  the 
alleged  excessive  rates,  poor  service  and  discriminating  charges  for  laying  mains; 
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and  we  cite  one  case  —  that  of  Samuel  Longworth  and  others  of  Oak  Street  in 
said  town  —  where  $100  was  demanded,  and  paid,  before  said  company  would 
begin  work. 

After  investigation  the  Board  made  the  following  recommendations:  — 

Nov.  22,  1912. 

To  Messrs.  William  H.  Marsh,  Albert  P.  Allen,  James  Lilley  and  others, 

Fairhaven,  Mass. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on  April  2, 
1912,  a  petition  requesting,  in  behalf  of  certain  customers  of  the  Fairhaven 
Water  Company,  an  investigation  by  the  Board  as  to  the  alleged  excessive  rates, 
poor  service  and  discriminating  charges  by  the  said  company  operating  in  the 
town  of  Fairhaven,  and  in  response  to  this  petition  has  obtained  such  informa- 
tion from  the  records  of  the  company  and  from  an  examination  of  the  locality  as 
appears  to  be  necessary  for  the  proper  consideration  of  the  matters  mentioned 
in  the  complaint. 

The  results  of  these  investigations  show  that  the  water  rates  are  not  unrea- 
sonable under  the  circumstances,  that  the  capitalized  cost  of  the  works  is  prob- 
ably low  and  the  cost  of  operation  reasonable,  while  the  dividends  paid  have 
been  small  compared  with  those  of  other  works.  Under  the  circumstances, 
extensions  of  the  service  cannot  reasonably  be  made  unless  under  conditions 
which  insure  a  reasonable  income  therefrom. 

While  the  Board  recognizes  the  desirability  of  extending  the  water  service 
as  rapidly  as  practicable  in  the  growing  sections  of  the  town,  it  does  not  appear 
equitable  to  require  the  company  to  make  such  extensions  under  the  present 
circumstances,  unless  satisfactory  assurance  is  furnished  that  the  income  there- 
from shall  net  the  company  a  reasonable  amount.  It  is  probable  that  an  increase 
in  the  hydrant  rental,  which  is  low,  would  enable  the  company  to  make  extensions 
in  some  of  the  sparsely  settled  districts,  on  which  returns  would  at  first  be  com- 
paratively small,  without  the  necessity  of  increasing  its  water  rates. 

The  following  petition  was  received  from  fifty  or  more  customers  of  the 
Onset  Water  Company  relative  to  the  service  furnished  and  rates  charged 
by  that  company :  — 

Respectfully  represent  the  undersigned,  that  they  are  customers  of  the  Onset 
Water  Company,  a  corporation  organized  under  the  laws  of  the  Commonwealth 
of  Massachusetts,  and  engaged  in  the  business  of  supplying  water  for  domestic 
and  other  purposes  to  the  inhabitants  of  that  part  of  the  town  of  Wareham  in 
the  county  of  Plymouth  and  Commonwealth  aforesaid,  known  as  Onset,  and 
its  vicinity;  and  they  hereby  complain:  — 

1.  That  the  quality  of  water  the  said  company  is  supplying  and  has  hereto- 
fore supplied  is  much  of  the  time  impure,  being  often  discolored,  of  offensive 
taste  and  odor,  and  unfit  for  ordinary  domestic  uses. 
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2.  That  the  charges  made  by  the  said  company  for  supplying  water  to  users  are 
unreasonable,  unfair  and  inequitable. 

Wherefore  your  petitioners  pray  that  the  said  Board  of  Health  will  investigate 
the  conditions  set  forth  in  the  foregoing  complaint  and  make  such  recommen- 
dations concerning  the  same  as  the  said  Board  of  Health  may  deem  just  and 
proper. 

After  investigation  the  Board  made  the  following  recommendations :  — 

Dec.  3,  1912. 

To  Messrs.  Gregory  "W.  Grover,  Frank  Cushing,  Arthur  W.  Thayer  and 

others,  Onset,  Mass. 

Gentlemen:  —  The  State  Board  of  Health  has  considered  your  petition 
relative  to  the  poor  quality  of  the  water  furnished  by  the  Onset  "Water  Company 
and  the  charges  made  therefor,  and  has  caused  the  books  of  the  company  to  be 
examined  and  numerous  samples  of  the  water  from  various  parts  of  the  system 
to  be  analyzed. 

The  cause  of  the  objectionable  condition  of  the  water  is  the  large  quantity 
of  iron  present,  which  is  evidently  taken  up  by  the  water  in  its  passage  through 
the  pipes,  since  the  water  of  the  pond  is  of  good  quality  and  one  of  the  most 
satisfactory  of  the  pond  and  reservoir  waters  used  as  sources  of  water  supply 
in  the  State.  Investigations  show  that  the  quantity  of  iron  present  in  the  water 
is  less  when  large  quantities  are  being  drawn  through  the  pipes  toward  the  end 
of  the  summer  season  than  at  other  times,  and,  as  the  company  has  already 
been  advised,  the  objectionable  conditions  caused  by  the  iron  can  be  relieved 
by  thorough  flushing  of  the  water  pipes. 

An  examination  of  the  rates  charged  for  water  does  not  show  that  the  income 
collected  is  excessive  as  compared  with  the  probable  cost  of  the  works  and  the 
necessary  amounts  required  for  interest,  maintenance,  dividends  and  deprecia- 
tion. The  amount  paid  for  management  and  superintendence  is  large,  but  if 
the  superintendent  should  devote  his  time  to  seeing  that  the  water  drawn  by  the 
water  takers  is  kept  free  from  iron  it  may  be  permissible. 

The  income  of  the  company  is  ample  to  allow  them  to  pump  water  enough 
to  keep  the  pipes  free  from  iron  rust,  to  provide  blow-offs  wherever  necessary, 
and  to  attend  constantly  to  the  flushing  out  of  the  mains  near  the  ends  of  the 
pipes  and  to  the  flushing  of  the  service  pipes. 

Under  the  circumstances  the  Board  does  not  recommend  at  present  a  reduc- 
tion in  the  water  rates,  but  recommends  that  the  water  company  provide  such 
additional  blow-offs  as  are  necessary  or  desirable  for  a  thorough  flushing  of  the 
mains,  that  the  mains  and  sendee  pipes  be  flushed  with  such  frequency  as  may  be 
necessary  to  prevent  accumulations  of  iron  in  sufficient  quantities  to  make  the 
water  objectionable,  and  that,  finally,  the  company  pump  the  amount  of  extra 
water  needed  to  provide  adequate  flushing.  If  these  recommendations  are 
carried  out  it  is  probable  that  the  inhabitants  of  the  village  will  be  provided 
at  all  times  with  an  adequate  supply  of  water  of  good  quality  for  all  purposes, 
and  the  income  of  the  company,  in  the  opinion  of  the  Board,  is  sufficient  for  the 
purpose. 
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The  following  petition  was  received  from  fifty  or  more  customers  of  the 
Hingham  Water  Company  relative  to  the  service  furnished  and  the  rates 
charged  by  that  company:  — 

Respectfully  represent  the  undersigned,  that  they  are  customers  of  the  Hing- 
ham Water  Company,  a  corporation  organized  under  the  laws  of  said  Common- 
wealth, and  engaged  in  the  business  of  supplying  water  to  the  town  of  Hingham 
and  its  inhabitants;  and  they  hereby  complain  that  the  service  furnished  is 
inadequate  and  unsatisfactory,  and  that  the  charges  made  by  said  company  for 
water  are  unreasonable,  unfair  and  inequitable. 

Wherefore,  they  pray  that  this  Board  will  investigate  the  charges  against 
said  company,  and  make  such  recommendations  concerning  the  same  as  the 
Board  may  deem  just  and  proper. 

After  investigation  the  Board  made  the  following  recommendations :  — 

Dec.  5,  1912. 
To  the  Hingham  Water  Company,  Hingham,  Mass. 

Gentlemen:  —  In  response  to  a  petition  received  July  11,  1912,  alleging 
that  the  service  furnished  by  the  Hingham  Water  Company  is  inadequate  and 
unsatisfactory,  and  that  the  charges  made  by  the  said  company  are  unreason- 
able, unfair  and  inequitable,  and  requesting  the  State  Board  of  Health  to  investi- 
gate the  said  charges  and  make  such  recommendations  concerning  the  same  as 
the  Board  may  deem  just  and  proper,  the  Board,  after  notice,  gave  a  hearing 
to  the  petitioners  and  to  the  company  at  its  office  on  Aug.  1, 1912.  At  this  hear- 
ing it  appeared  that  the  complaint  related  chiefly  to  the  lack  of  pressure  on  the 
high  lands  at  Crow  Point,  though  complaint  was  made  of  poor  service  from 
similar  causes  on  high  lands  in  parts  of  the  district  served  by  the  company  in 
the  town  of  Hull. 

The  Board  has  considered  the  information  presented  at  the  hearing,  has 
caused  the  general  system  of  water  supply  of  the  Hingham  Water  Company  to 
be  examined,  and  has  caused  observations  to  be  made  of  the  pressure  at  hydrants 
at  Crow  Point  and  in  other  parts  of  the  system. 

It  appears  that  the  district  served  by  the  Hingham  Water  Company  is  supplied 
in  part  by  gravity  from  Accord  Pond  and  in  part  by  pumping  from  a  well  and 
filter  galleries  near  Fulling  Mill  Pond.  The  Fulling  Mill  Pond  system  is  known 
as  the  high  sendee,  and  supplies  Hull  and  a  small  part  of  Cohasset,  but  the  high 
sen-ice  system  from  Fulling  Mill  Pond  is  connected  with  the  Accord  Pond  system 
at  a  point  on  North  Main  Street  near  Pleasant  Street,  where  a  pressure  regulator 
is  located,  designed  to  allow  water  from  the  high  service  system  to  enter  the 
gravity,  or  low  service,  system  when  the  pressure  in  the  latter  falls  below  35 
pounds. 

It  appeared  at  the  hearing  that  there  are  two  pumps  at  Fulling  Mill  Pond 
operated  by  gas  engines,  and  that  one  of  these  was  incapacitated  by  a  break- 
down for  nearly  two  days  in  the  early  part  of  July.  The  remaining  pump,  being 
of  smaller  capacity,  was  inadequate  to  maintain  the  pressure  in  the  high  sendee 
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system,  or  to  aid  in  keeping  up  the  pressure  in  the  low  service  district,  in  a 
period  of  extremely  hot  and  dry  weather,  when  the  consumption  of  water  was 
doubtless  much  greater  than  at  any  other  season  of  the  year. 

It  did  not  appear  at  the  hearing  that  serious  inconvenience  was  experienced 
in  the  district  supplied  by  gravity,  excepting  on  the  higher  parts  of  Crow  Point. 

The  results  of  tests  in  various  parts  of  the  system  show  that  at  Crow  Point 
near  the  golf  club,  on  a  day  in  August  when  the  conditions  appeared  to  be  about 
as  usual  in  summer,  except  in  periods  of  extreme  heat  and  drought,  the  pressure 
amounted,  between  the  hours  from  4  to  7  o'clock,  p.m.,  to  about  20  pounds  per 
square  inch,  ranging  from  19  to  21  pounds  during  these  three  hours,  excepting 
for  fluctuations  of  a  few  seconds'  duration,  when  the  pressure  was  at  one  time 
considerably  higher  and  in  another  instance  considerably  lower  than  these  figures. 
This  pressure,  while  inadequate  to  furnish  good  fire  streams  at  the  hydrants,  is 
sufficient  to  give  a  suitable  domestic  supply  at  all  of  the  houses  in  Crow  Point, 
even  in  the  higher  districts,  under  ordinary  conditions.  It  appears,  however, 
that  many  of  the  service  pipes  in  Crow  Point  have  been  in  use  for  long  periods, 
and  the  Board  is  informed  that  several  of  these  service  pipes  recently  removed 
have  been  found  to  be  nearly  filled  with  tuberculation  and  rust,  which  greatly 
interfere  with  the  flow  of  water. 

It  is  probable  that  the  trouble  experienced  at  some  of  the  houses  is  due  to 
inadequate  or  partially  filled  service  pipes,  and  that  with  adequate  service  pipes 
in  good  condition  a  sufficient  quantity  of  water  for  all  domestic  purposes  can  be 
obtained  under  all  usual  conditions  at  these  houses. 

While  it  is  probable  that  under  present  conditions,  with  ample  service  pipes, 
an  adequate  domestic  supply  can  be  obtained  at  Crow  Point,  the  pressure  is, 
nevertheless,  a  low  one  in  the  higher  districts,  and  care  will  be  necessary,  with  the 
increased  use  of  water  in  various  parts  of  the  district  supplied  by  the  company, 
in  order  to  furnish  a  pressure  of  20  pounds  in  that  section  at  all  times  in  the 
future.  The  large  mains  entering  the  town  in  the  vicinity  of  the  junction  of 
North  and  South  streets  near  the  railroad  station  will  probably  require  extension 
in  the  immediate  future  toward  the  north  and  northwest,  and  the  extension  of 
larger  mains  in  this  region  would  aid  in  maintaining  the  pressure  at  Crow  Point. 
The  pressures  in  the  Crow  Point  section  should  be  carefully  observed,  however, 
and  if  they  fall  below  the  average  amount  noted  by  the  Board  at  the  time  of  the 
recent  examination,  it  would  be  advisable  for  the  company  to  provide  for  furnish- 
ing a  higher  pressure  in  this  district. 

The  causes  which  operated  to  produce  an  unsatisfactory  service  at  Crow  Point 
were  also  operative  at  the  same  time  —  and  probably  in  a  greater  degree  in  reduc- 
ing the  pressure  —  in  the  high  service  district  supplying  the  town  of  Hull,  but 
it  does  not  appear  that,  since  the  repairs  at  the  pumping  station,  the  service  in 
Hull  and  Cohasset  has  been  inadequate. 

The  Board  is  informed  that  additional  machinery  and  power  are  to  be  pro- 
vided at  the  pumping  station,  so  that  the  danger  of  further  interference  with  the 
service  is  likely  to  be  very  materially  reduced.  If,  at  the  coming  of  another 
summer,  conditions  are  again  found  to  be  unsatisfactory,  the  Board  will,  upon 
request,  make  a  further  examination  to  determine  what  further  improvement 
in  the  service  may  be  required. 
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In  the  case  of  the  towns  of  Milford  and  Hopedale,  the  Milford  Water 
Company  has  complied  with  the  recommendations  of  the  Board.  At 
Stockbridge  the  ownership  of  the  works  has  changed  hands,  and  the  Board 
is  not  informed  as  to  what  action  has  been  taken.  In  the  case  of  the  other 
three  petitions,  the  recommendations  were  made  at  a  very  late  date,  and 
the  Board  is  not  yet  informed  as  to  the  action  taken  by  the  respective 
water  companies. 

Examination  of  Sewer  Outlets. 

Under  the  law  requiring  the  annual  examination  of  all  main  outlets  of 
sewers  and  drains  in  the  cities  and  towns  in  the  Commonwealth,  and  the 
effect  of  sewage  disposal,  the  sewer  outlets  of  the  various  cities  and  towns 
have  been  examined,  and  numerous  analyses  have  been  made  of  the  sewage 
and  effluents  of  the  various  sewage-disposal  systems  and  of  the  waters  into 
which  sewage  is  discharged. 

The  principal  sewer  outlet  for  the  sewage  of  the  city  of  Boston  is  located 
at  Moon  Island,  where  the  sewage  after  storage  in  reservoirs  is  discharged 
in  the  early  hours  of  each  outgoing  tide.  On  account  of  its  slow  passage 
through  the  deposit  sewers  at  the  pumping  station,  and  storage  in  the  reser- 
voirs at  Moon  Island,  the  sewage  becomes  considerably  decomposed  and 
has  a  much  more  objectionable  odor  than  fresh  sewage.  Since  the  diver- 
sion of  a  large  quantity  of  sewage  from  the  outlet  by  the  construction  of 
the  high  level  sewer,  no  material  changes  have  been  made  in  the  circum- 
stances affecting  this  outlet,  and  the  conditions  about  it  during  1912  have 
been  much  the  same  as  in  previous  years.  During  1912  the  average  quan- 
tity of  sewage  discharged  at  this  outlet  has  amounted  to  a  little  over 
90,000,000  gallons  per  day,  the  total  amount  discharged  at  each  tide  being 
approximately  46,000,000  gallons,  and  the  average  rate  of  discharge  about 
23,000,000  gallons  per  hour.  The  outlet  at  Moon  Island  is  located  at  the 
surface  of  the  sea,  and  the  sewage  at  each  discharge  spreads  over  a  wide 
area,  though  very  little  of  it  is  noticeable,  except  in  calm  weather,  for  a 
distance  of  more  than  one  and  one-half  miles  from  the  outlet. 

The  main  outlet  of  the  North  Metropolitan  Sewerage  District  is  located  at 
the  easterly  end  of  Deer  Island,  where  the  sewage  is  discharged  at  all  stages 
of  the  tide  at  an  outlet  located  at  about  the  level  of  low  water.  The  quan- 
tity discharged  in  1912  averaged  about  63,000,000  gallons  per  day,  or  a 
little  over  2,600,000  gallons  per  hour.  The  sewage  is  rarely  traceable 
beyond  a  limited  area,  except  for  an  oily  film  noticeable  on  the  surface  of 
the  water  at  times  in  calm  weather  for  a  distance  of  a  mile. 

It  is  probable  that  if  the  Deer  Island  outlet  were  extended  to  deep  water, 
which  could  be  reached  by  a  very  short  extension  of  the  sewer,  the  effect 
of  the  sewage  would  be  less  noticeable  in  the  neighborhood  of  the  outlet 
than  at  the  present  time. 
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The  main  sewer  outlet  of  the  South  Metropolitan  District  is  located  near 
Peddock's  Island  in  the  southerly  part  of  the  harbor,  where,  as  at  Deer 
Island,  the  sewage  is  discharged  continuously  at  all  stages  of  the  tide.  The 
total  quantity  of  sewage  discharged  at  this  outlet  in  1912  averaged  about 
42,000,000  gallons  per  day,  or  about  1,750,000  gallons  per  hour.  This  out- 
let, in  contrast  with  the  others,  is  located  at  the  bottom  of  the  sea  at  a  point 
where  the  water  is  30  feet  in  depth  at  low  tide.  The  sewage  discharged  at 
this  outlet  is  very  rapidly  diluted  by  the  sea  water,  and  is  rarely  traceable 
beyond  a  very  limited  area  in  the  immediate  neighborhood  of  the  outlet. 

No  material  change  has  occurred  during  the  year  in  the  conditions  affect- 
ing the  sewer  outlets  at  New  Bedford  and  Fall  River.  At  the  former  city 
works  are  under  construction  for  intercepting  the  sewage  which  now  flows 
into  the  harbor  and  Clark's  Cove  through  many  outlets  and  discharging  it 
into  deep  water  in  the  bay  south  of  the  city.  At  Fall  River  the  sewage 
continues  to  discharge  into  the  Taunton  River  and  Mount  Hope  Bay  from 
twelve  independent  outlets.  These  outlets  are  located  near  the  shore,  and 
the  conditions  about  most  of  them  are  objectionable. 

Plans  for  removing  the  objectionable  conditions  caused  by  the  sewer  out- 
lets of  the  city  of  Lynn  have  been  under  consideration  during  the  year. 

The  sewage  of  the  city  of  Salem  and  the  town  of  Peabody  is  discharged 
into  the  sea  near  Great  Haste  Island  in  Salem  harbor.  This  outlet  is 
located  near  the  surface  of  the  water,  and  the  sewage  —  mingled  with  a 
great  quantity  of  foul  manufacturing  waste,  chiefly  from  tanneries  —  spreads 
over  a  wide  area,  and  an  offensive  odor  is  often  noticeable  at  considerable 
distances  from  the  outlet.  The  objectionable  conditions  at  this  outlet  could 
be  prevented  by  extending  it  for  about  half  a  mile  to  deep  water  east  of 
Great  Haste  Island. 

No  change  has  been  made  in  the  sewer  outlet  at  Beverly,  where  the  sew- 
age of  the  city  continues  to  discharge  into  Beverly  harbor  off  Andrews 
Court.  This  outlet  causes  the  fouling  of  the  waters  and  shores  in  the  neigh- 
borhood and  is  becoming  very  objectionable.  The  question  of  a  new  method 
of  disposing  of  the  sewage  of  Beverly  is  still  under  consideration. 

The  sewage  of  the  town  of  Swampscott  is  discharged  into  the  sea  off 
Dread  Ledge  at  a  point  where  the  water  is  60  feet  in  depth.  It  is  very 
difficult  to  find  any  trace  of  the  sewage  over  or  about  this  outlet. 

Sewer  Outlets  discharging  into  Rivers. 
During  the  past  year  a  careful  study  has  been  made  of  all  of  the  sewer 
outlets  discharging  into  the  Merrimack  River  in  the  various  cities  and 
towns  situated  along  that  stream,  and  recommendations  have  been  made 
to  the  cities  of  Lowell,  Lawrence  and  Haverhill  as  to  improving  the  condi- 
tions at  each  of  the  outlets  at  which  the  conditions  have  been  found  to  be 
objectionable. 
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Recommendations  have  also  been  made  from  time  to  time  relative  to 
improving  the  conditions  of  certain  sewer  outlets  into  the  Connecticut 
River,  and  in  several  cases  extensions  have  been  made,  removing  the  objec- 
tionable conditions.  There  still  remain  a  number  of  cases  in  which  sewage 
is  discharged  from  main  outlets  located  at  the  edge  of  the  river,  where  the 
shores  are  considerably  fouled  at  low  water. 

Sewage-disposal  Systems. 

There  are  32  cities  and  towns  in  the  State  which  have  provided  works 
for  purifying  their  sewage  or  subjecting  it  to  some  form  of  treatment  for 
the  removal  of  organic  matters  before  final  disposal.  These  cities  and  towns 
are  the  following :  — 

Amherst.  Marion. 

Andover.  Marlborough. 

Attleborough.  Maynard. 

Billerica.  Medfield. 

Brockton.  Milford. 

Clinton.  Xatick. 

Concord.  North  Attleborough. 

Easthampton.  Northbridge. 

Framingham.  North  Brookfield. 

Franklin.  Norwood. 

Gardner.  Pittsfield. 

Hopedale.  Southbridge. 

Hudson.  Spencer. 

Leicester.  Stockbridge. 

Lenox.  West  borough. 

Longrneadow.  Worcester. 


The  sewage-disposal  works  of  all  the  cities  and  towns  have  been  examined 
during  the  year,  and  recommendations  have  been  made  in  many  cases 
where  the  conditions  have  been  found  to  be  objectionable.  Great  improve- 
ment has  been  made  in  the  operation  of  the  works  for  purifying  the  sew- 
age at  Marlborough,  Natick,  Westborough,  Hudson  and  Clinton,  and  the 
purification  works  at  these  places  are  now  among  the  most  efficient  in  the 
State. 

At  Brockton  the  construction  of  a  trickling  filter  having  an  area  of  one- 
half  an  acre  was  begun  during  the  year,  and  plans  have  been  approved  for 
similar  filters  in  connection  with  the  works  for  purifying  the  sewage  of  the 
city  of  Fitchburg. 

While  improvement  has  been  made  in  many  of  the  filtration  works,  there 
are  a  few  cases  in  which  deterioration  has  occurred,  usually  due  to  neglect 
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of  proper  maintenance  of  the  works.  This  is  especially  noticeable  at  Fram- 
ingham,  where  the  efficiency  of  the  purification  of  the  sewage  was  for  many 
years  the  highest  in  the  State. 

Improvement  of  the  Neponset  River. 
The  very  objectionable  and  unsanitary  conditions  existing  in  the  valley 
of  the  Neponset  River  arise  from  two  quite  different  causes,  which  affect 
the  public  health  in  quite  different  ways;  and  a  clear  idea  of  the  conditions 
existing  in  this  valley  is  necessary  to  a  thorough  understanding  of  the 
nature  and  objects  of  the  improvements  now  being  carried  out  there  by 
the  Commonwealth,  by  the  municipalities,  and  by  the  corporations  and 
individuals  concerned.     These  causes  are :  — 

1.  The  pollution  of  the  river  by  sewage  and  manufacturing  wastes  which 
render  its  waters  offensive  during  the  warmer  part  of  the  year  throughout 
its  course  from  Norwood  to  tide  water. 

2.  The  condition  of  the  Fowl  Meadows,  large  areas  of  which,  through 
lack  of  proper  drainage,  are  constantly  wet  at  all  seasons  of  the  year  and 
are  the  breeding  grounds  of  mosquitoes,  including  the  carriers  of  malaria, 
which  are  found  generally  throughout  these  meadows. 

As  a  remedy  for  the  first  of  these  causes  the  Legislature  passed  an  act 
in  1902,  which  was  amended  in  1906,  prohibiting  the  discharge  of  sewage 
or  manufacturing  waste  —  unless  the  best  practicable  and  reasonably  avail- 
able means  are  taken  to  render  them  harmless  —  into  any  part  of  the  Ne- 
ponset River  or  its  tributaries. 

For  remedying  the  objectionable  conditions  arising  from  the  second 
cause,  the  Legislature  passed  an  act  in  1911  directing  the  dredging  of  the 
river  in  substantial  accordance  with  certain  plans  prepared  in  1896. 

The  carrying  out  of  the  first  of  these  laws  —  providing  for  the  prevention 
of  the  pollution  of  the  river  —  will  not  improve  or  materially  affect  the  ob- 
jectionable conditions  arising  from  the  lack  of  drainage  of  the  Fowl  Meadows. 

The  carrying  out  of  the  second  law,  relating  to  the  drainage  of  the  Fowl 
Meadows,  will  incidentally  remove  considerable  deposits  of  foul  material 
from  the  bed  of  the  river,  especially  in  the  upper  parts  of  its  course,  but 
it  will  not  remove  the  nuisance  caused  by  pollution  or  improve  materially 
the  sanitary  condition  of  the  river  in  the  lower  part  of  its  course,  unless  the 
continued  pollution  of  the  water  by  manufacturing  wastes  is  at  the  same 
time  prevented  permanently. 

A  brief  history  of  the  progress  made  in  relieving  the  objectionable  con- 
ditions in  this  valley  is  here  presented. 

The  general  sanitary  condition  of  the  Neponset  River  was  the  subject  of 
examination  by  the  State  Board  of  Health  in  1875,  the  results  of  which 
were  published  in  the  report  of  the  Board  for  1876.     In  1885  the  conditions 


No.  34.]  GENERAL  REPORT.  35 

in  this  valley  were  examined  by  the  Massachusetts  Drainage  Commission, 
and  plans  for  the  prevention  of  the  pollution  of  the  Neponset  River  and 
its  tributaries  were  submitted  by  that  commission  to  the  Legislature  of 
1886.  The  condition  of  the  Neponset  River  was  again  the  subject  of  ex- 
amination by  the  State  Board  of  Health  in  the  years  1887-91,  the  results 
of  which  were  reported  to  the  Legislature  in  1890  and  in  1891. 

The  first  important  step  toward  the  improvement  of  the  condition  of  the 
Neponset  River  was  taken  in  1895,  when  the  Legislature  directed  an  inves- 
tigation of  the  sanitary  conditions  in  this  valley  and  made  an  appropria- 
tion for  the  work.  The  resolve  under  which  that  investigation  was  made 
(chapter  83,  Resolves  of  1895)  directed  the  State  Board  of  Health  "to 
investigate  the  sanitary  condition  of  the  meadows  on  the  Neponset  River 
and  the  bed,  shores  and  waters  of  said  river  .  .  .  and  report  whether 
their  condition  is  dangerous  or  injurious  to  the  public  health  by  reason  of 
stagnant  water  or  refuse  from  manufactories  or  other  causes."  The  resolve 
provided  further  that,  "If  said  board  shall  find  that  the  condition  of  the 
meadows  or  of  the  bed,  shores  or  waters  is  dangerous  or  injurious  to  the 
public  health  they  shall  recommend  some  plan  for  improving  their  sanitary 
condition  and  for  the  removal  of  any  nuisance  therefrom  and  report  the 
same  to  the  next  general  court." 

After  an  investigation  carried  on  through  the  years  1895  and  1896,  the 
Board  reported  the  results  of  the  investigation  in  detail,  together  with  its 
findings  and  recommendations,  to  the  Legislature  of  1897. 

The  Board  found  that  the  condition  of  the  meadows  and  of  the  beds, 
shores  and  waters  of  the  Neponset  River  was  dangerous  to  the  public 
health,  and  made  the  following  specific  recommendations:  — 

First.  —  Such  additional  legislation  as  will  prevent  the  entrance  into  this 
stream  of  sewage  and  manufacturing  wastes  which  have  not  been  satisfactorily 
purified. 

Second.  —  The  permanent  removal  of  the  flashboards  of  the  dam  of  the  Matta- 
pan  Mills,  the  enlargement  of  the  cross-section  of  the  river  at  points  indicated 
on  Plan  No.  3,  together  with  a  deepening  and  reconstruction  of  the  channel  at 
such  places  as  may  be  found  necessary  for  making  a  channel  of  such  width  and 
grade  as  will  prevent  the  flooding  of  the  meadows  during  the  times  of  high  flows 
in  late  spring  and  summer. 

The  Board  also  submitted  plans  and  descriptions  of  practicable  methods 
for  carrying  out  its  recommendations.  The  matter  was  considered  by 
successive  Legislatures  until,  in  the  year  1902,  an  act  was  passed  (chapter 
541,  Acts  of  1902)  directed  toward  the  carrying  out  of  the  first  of  the  recom- 
mendations quoted  above,  that  is,  the  prevention  of  the  pollution  of  the 
river;  but  certain  limitations  of  this  act  made  little  progress  possible,  and 
in  1906  it  was  amended  with  a  view  to  securing  more  efficient  progress  in 
preventing  the  pollution  of  the  river. 
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Acting  under  the  provisions  of  these  statutes,  work  was  begun  at  once 
upon  the  investigation  of  the  character  of  the  manufacturing  waste  dis- 
charged from  each  mill,  the  determination  of  the  effect  of  the  waste  upon 
the  condition  of  the  river,  and  of  reliable  methods  for  purifying  the  wastes. 
This  work  involved  numerous,  and  in  some  cases  long-continued,  experi- 
ments and  investigations  in  order  to  enable  the  Board  to  advise  the  manu- 
facturers, either  at  their  request  or  of  its  own  motion,  as  to  the  best 
practicable  and  reasonably  available  means  of  purifying  these  wastes,  in 
compliance  with  the  requirements  of  the  act. 

As  soon  as  practicable  after  the  passage  of  the  act  efforts  were  begun  to 
secure  at  first  the  removal  of  all  sewage  from  the  river,  and  the  first  case 
under  the  act  was  brought  against  the  town  of  Norwood  to  prevent  the 
continued  discharge  of  sewage  and  manufacturing  waste  into  the  river 
from  a  sewer  in  that  town.  The  town  then  took  the  matter  up  and  pro- 
ceeded to  construct  a  very  complete  system  of  sewerage  and  sewage  dis- 
posal which  made  practicable  the  removal  from  the  streams  in  this  town 
of  all  the  sewage  and  manufacturing  waste  within  the  limits  of  the  thickly 
settled  area.  There  were  treated  at  the  sewage-disposal  works  of  this  town, 
during  the  past  year,  about  400,000  gallons  of  sewage  per  day,  including 
considerable  quantities  of  manufacturing  waste,  with  an  average  removal 
of  more  than  92  per  cent,  of  the  organic  matter  as  represented  by  the  albu- 
minoid ammonia  in  the  sewage  and  effluent. 

The  only  other  case  in  which  considerable  quantities  of  town  sewage, 
including  manufacturing  wastes,  are  discharged  into  the  Neponset  River 
or  its  tributaries  in  a  manner  similar  to  that  found  at  Norwood  is  at  Stough- 
ton,  and  the  question  of  preventing  the  pollution  of  the  streams  in  this 
town  was  long  ago  taken  up  with  the  town  authorities.  In  the  year  1909 
the  town  voted  to  make  an  investigation  as  to  the  best  method  of  collect- 
ing and  disposing  of  the  sewage,  and  early  in  the  following  year  plans  were 
submitted  to  the  Board  and  approved.  Early  in  the  year  1910  the  town 
voted  to  request  an  act  from  the  Legislature  to  authorize  the  construction 
of  sewerage  works,  and  the  request  was  presented  to  the  Legislature  in  the 
year  1911.  An  act  was  passed  by  that  body  authorizing  the  town  to  con- 
struct a  system  of  sewerage,  but  further  investigation  has  been  made  from 
time  to  time  by  various  committees,  and  thus  far  the  town  has  refused  to 
accept  the  act.  Since  it  appeared  that  little  progress  was  likely  to  be 
secured,  the  matter  was  referred  by  the  Board  to  the  Attorney-General  on 
May  2,  1912,  and  action  against  the  town  is  now  pending  in  the  court. 

In  the  cases  of  the  factories  and  mills  discharging  polluting  waste  into 
the  stream,  the  Board  — after  satisfying  itself  by  an  investigation  and 
experiment  as  to  the  best  practicable  and  reasonably  available  means  of 
purifying  these  wastes  —  made  recommendations  relative  thereto  to  the 
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respective  manufacturers,  as  required  by  the  act;  but  very  few  of  them 
proceeded  to  comply  with  the  requirements  of  the  act  with  what  appeared 
to  be  reasonable  promptness,  and  in  most  cases  information  was  filed  by 
the  Board  with  the  Attorney-General  requesting  that  steps  be  taken  to 
secure  compliance  with  the  provisions  of  the  act.  At  practically  all  of  the 
factories  which  discharge  polluting  matter  into  the  streams,  work  has  now 
been  begun  on  the  construction  of  works  for  purifying  the  manufacturing 
wastes;  but  the  work  has  progressed  slowly  and  intermittently,  and  in 
very  few  cases  had  adequate  works  for  the  treatment  of  all  of  the  wastes 
been  actually  completed  and  placed  in  operation  at  the  factories  and  mills 
at  the  end  of  the  year  (Nov.  30,  1912). 

The  second  of  the  two  recommendations  made  by  the  State  Board  of 
Health  to  the  Legislature  of  1S97,  relative  to  protecting  the  public  health 
in  the  Neponset  River  valley,  related  to  the  permanent  removal  of  the 
flashboards  of  the  dam  at  the  Mattapan  Paper  Mills  in  Hyde  Park,  and  the 
enlargement  of  the  channel  of  the  river  to  such  width  and  grade  as  would 
prevent  the  flooding  of  the  great  meadows  along  the  stream  during  the 
times  of  high  flows  in  the  late  spring  and  summer.  Plans  for  accomplish- 
ing this  improvement  accompanied  the  recommendations  of  the  Board. 
It  was  found  in  the  course  of  the  investigation  of  1895-97  that  malarial 
diseases  were  uniformly  present  in  the  Neponset  basin,  especially  in  the 
neighborhood  of  these  meadows,  and  that  —  notwithstanding  the  fact  that 
the  central  parts  of  this  region  are  within  thirteen  miles  of  the  center  of 
the  city  of  Boston  —  an  area  of  more  than  eleven  square  miles  was  found 
to  be  uninhabited  at  the  time  this  report  was  made,  and  this  area  remains 
in  practically  the  same  condition  at  the  present  day.  There  has  for  many 
years  existed  a  popular  belief  that  the  meadows  are  a  source  of  sickness, 
a  belief  which  seems  to  be  justified  when  the  severity  with  which  the  limited 
population  in  their  immediate  vicinity  has  suffered  from  malaria  is  taken 
into  account.  In  more  recent  years  the  condition  of  the  meadows,  though 
probably  always  subject  to  flooding,  has  evidently  grown  much  worse  from 
various  causes. 

The  question  of  the  height  at  which  the  dam  could  be  maintained  at  the 
Mattapan  Mills  was  long  ago  the  subject  of  litigation,  and  attempts  were 
made  to  reduce  the  height  at  which  flashboards  are  maintained  at  this  dam, 
but  without  success.  In  more  recent  years  many  of  the  larger  meadow 
owners  have  abandoned  the  attempts  to  secure  some  degree  of  drainage 
for  their  lands  by  the  maintenance  of  open  ditches,  until  the  condition  has 
become  such  that  large  portions  of  these  meadows  are  constantly  wet  at 
all  seasons  of  the  year  and  are  the  breeding  grounds  of  great  numbers  of 
mosquitoes,  including  the  type  which  is  the  agent  in  the  spread  of  malarial 
disease  and  which  has  been  found  commonly  in  all  parts  of  the  meadows. 
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The  question  of  carrying  out  this  portion  of  the  Board's  recommendation 
was  considered  by  successive  Legislatures  for  many  years,  until  in  1911  an 
act  was  passed  (chapter  655  of  the  Acts  of  1911)  directing  the  carrying  out 
of  this  work  in  accordance  with  the  plans  recommended  in  the  report  of 
1897,  and  providing  for  this  work  a  sum  of  money  about  20  per  cent,  in 
excess  of  the  estimates  of  cost  presented  in  that  report. 

Under  that  act  a  contract  was  made  on  Oct.  16,  1912,  for  deepening  and 
improving  the  river  between  Neponset  Street  and  the  dam  of  the  Matta- 
pan  Paper  Mills  at  Hyde  Park,  and  the  Board  has  recommended  that  an 
additional  appropriation  be  made  to  provide  for  completing  the  improve- 
ment in  the  upper  reaches  of  the  river,  where  there  is  a  large  accumulation 
of  foul  organic  matter  in  the  channel  of  the  stream. 

The  drainage  of  these  meadows  is  essential  for  the  protection  of  the  public 
health  in  this  valley  from  one  of  the  most  serious  of  diseases,  and  the  drain- 
age of  these  wet  lands  will  not  only  protect  the  public  health  in  the  region 
about  these  meadows,  but  will  doubtless  restore  these  lands  to  a  condition 
of  usefulness  which  should  materially  enhance  their  value.  The  plans  for 
improving  the  river  now  being  carried  out  will  provide  an  adequate  channel 
to  prevent  the  flooding  of  the  meadows  in  the  late  spring  and  summer. 
Tributary  channels  and  ditches  necessary  for  the  thorough  drainage  of  the 
meadows  are  not  provided  for  in  the  act  under  which  this  work  is  being 
done. 

During  the  drier  part  of  the  year  1912  the  Neponset  River  has  been  very 
offensive  throughout  its  course  from  Norwood  to  tide  water,  its  condition 
in  this  respect  differing  little  if  any  from  that  of  previous  years.  The  chief 
causes  of  the  offensive  condition  of  the  river  at  present  are  the  sewage  and 
manufacturing  waste  discharged  into  the  stream  at  Stoughton,  East  Wal- 
pole  and  Norwood,  and  at  a  few  scattered  mills  in  other  places.  At  Stough- 
ton, to  which  reference  has  already  been  made,  it  will  be  impracticable  to 
relieve  the  pollution  of  the  river  satisfactorily  without  a  system  of  sewers 
and  sewage  disposal  for  the  central  part  of  the  town.  This  portion  includes 
three  or  four  factories  discharging  polluting  wastes  into  the  drains  and 
streams  of  the  town,  and  the  purification  of  these  factory  wastes  without 
sewerage  is  impracticable  except  at  a  great  expense.  An  attempt  to  purify 
the  factory  wastes  on  grounds  in  the  immediate  neighborhood  of  the  fac- 
tories would  be  likely  to  create  local  nuisances. 

The  chief  sources  of  pollution  at  East  Walpole  are  two  paper  mills,  and 
in  both  cases  the  proprietors  are  constructing  well-designed  and  extensive 
works  for  the  purification  of  their  wastes  under  the  direction  and  super- 
vision of  engineers  experienced  in  the  methods  necessary  for  the  successful 
purification  of  such  wastes;  and  it  is  probable  that  with  the  completion  of 
these  works,  which  should  be  effected  during  the  coming  year,  the  further 
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serious  pollution  of  the  river  by  the  wastes  from  these  mills  can  be  pre- 
vented. Should  the  mills  be  enlarged  or  the  amount  of  waste  increased, 
additions  to  the  purification  works  would  doubtless  be  required. 

By  far  the  most  offensive  of  all  the  wastes  which  contribute  to  the  nui- 
sance in  this  river  are  the  sewage  and  manufacturing  waste  discharged  into 
the  river  through  the  channel  of  Hawes  Brook  from  the  tannery  of  the  Wins- 
low  Brothers  and  Smith  Company  in  Norwood.  The  sewage  and  offensive 
manufacturing  wastes  from  this  tannery,  amounting  ordinarily  to  more 
than  1,500,000  gallons  each  day,  contain  a  quantity  of  putrescible  matter 
several  times  as  great  as  is  found  in  an  equal  volume  of  domestic  sewage. 
Large  quantities  of  wool  are  scoured  at  this  tanner}-,  and  much  of  the  wool- 
scouring  waste  has  been  discharged  into  the  river  untreated,  except  that 
works  for  the  removal  of  fats  from  the  wool-scouring  waste  were  installed 
in  the  latter  part  of  the  year.  These  works,  as  at  present  constructed  and 
operated,  provide  treatment  preliminary  to  the  purification  of  the  wastes, 
but  do  not  reduce  to  any  great  extent  the  amount  of  organic  matter  dis- 
charged into  Hawes  Brook,  and  not  all  of  the  wool-scouring  waste  is  as 
yet  treated  at  the  plant  as  now  operated. 

Several  years  ago  settling  tanks  and  four  acres  of  filter  beds  were  con- 
structed for  treating  the  waste  from  this  tannery,  and  adjacent  areas  were 
enclosed  by  dikes  for  the  drying  of  the  sludge  discharged  from  the  settling 
tanks.  The  beds  have  since  been  reconstructed,  and  provision  has  been 
made  for  treating  the  waste  with  chemicals  both  before  it  enters  the  set- 
tling tanks  and  after  it  leaves  the  filters,  and  during  the  latter  part  of  1912 
the  construction  of  small  additional  areas  of  filter  beds  was  begun. 

The  filtration  area  at  present  in  use  is  inadequate  for  the  satisfactory 
purification  of  the  wastes  from  this  tannery,  and  only  a  part  of  the  waste 
has  been  passed  through  the  filters  during  the  past  year.  The  effluent 
discharged  into  Hawes  Brook  from  the  filters  has  contained  large  quanti- 
ties of  organic  matter,  as  shown  by  repeated  inspection  and  analysis,  and 
would  of  itself  create  a  nuisance  in  Hawes  Brook  and  the  Neponset  River. 
A  large  part  of  the  wastes  from  the  tannery,  however,  has  been  discharged 
from  the  settling  tanks  directly  into  the  river  without  any  further  treat- 
ment, and  a  considerable  portion  of  these  wastes  has  not  even  been  passed 
through  the  settling  tanks  but  has  been  discharged  directly  into  the  river 
without  treatment.  In  fact,  for  a  period  of  several  weeks  in  the  latter  part 
of  1912  all  of  the  tannery  waste  was  discharged  untreated  into  Hawes 
Brook. 

For  several  months  previous  to  September,  1912,  the  greater  portion  of 
the  wastes  was  passed  through  large  basins  formed  by  dams  or  dikes  in  the 
neighborhood  of  Hawes  Brook,  and  in  this  way  a  large  part  of  the  wastes 
from  the  works  was  given  a  period  of  sedimentation  of  nearly  a  week;  but 
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the  wastes  putrefied  in  these  reservoirs,  and  early  in  September  the  entire 
contents  of  one  of  them  —  holding  more  than  6,000,000  gallons  —  was 
emptied  into  Hawes  Brook  and  thence  into  the  river,  rendering  the  condi- 
tion of  the  river  throughout  its  length  more  offensive  than  at  any  other 
time  during  the  year. 

While  considerable  sums  of  money  have  no  doubt  been  expended  by  this 
corporation,  the  work  has  not  been  carried  out  under  competent  and  ex- 
perienced engineering  supervision,  and  the  works  thus  far  constructed  have 
afforded  no  material  relief  from  the  pollution  of  Hawes  Brook  and  the 
Neponset  River  by  the  sewage  and  manufacturing  waste  from  this  factory. 

If  the  operation  of  this  tannery  shall  continue  about  as  in  the  last 
few  years,  and  the  installation  of  efficient  works  for  the  purification  of 
the  sewage  and  manufacturing  waste  is  carried  out  no  more  rapidly  or 
efficiently  than  has  thus  far  been  the  case,  this  factory,  in  the  opinion  of 
the  Board,  will  continue  to  discharge  a  sufficient  quantity  of  foul  matter 
into  Hawes  Brook  and  the  Neponset  River  to  create  a  nuisance  in  those 
streams.  While  the  law  officers  of  the  Commonwealth  were  long  ago  (Janu- 
ary, 1910)  requested  to  secure  compliance  with  the  directions  of  the  Board, 
the  matter  has  not  yet  been  brought  to  a  decision.  In  the  meantime  the 
river  continues  to  be  a  nuisance,  its  condition  in  1912  being  worse  in  several 
important  respects  than  ever  before,  and  the  Board  sees  no  prospect  of 
immediate  relief  for  the  inhabitants  of  the  Neponset  valley  from  the  present 
offensive  condition  of  the  stream  in  the  lower  part  of  its  course  unless 
additional  legislation  can  be  had  which  will  secure  a  more  prompt  com- 
pliance by  the  manufacturers  and  others  with  such  requirements  in  the 
matter  of  the  purification  of  their  wastes  as  are  necessary  for  maintain- 
ing decent  sanitary  conditions  in  this  river.  If  such  additional  legis- 
lation were  enacted  as  would  give  the  Board  powers  in  the  matter  of 
nuisances  in  this  river  and  its  tributaries  equivalent  to  those  now  possessed 
by  local  boards  of  health  under  the  provisions  of  chapter  75  of  the  Revised 
Laws,  the  abatement  of  the  nuisance  in  this  river  might  be  more  promptly 
carried  out. 

The  work  of  deepening  and  enlarging  the  channel  of  the  Neponset  River 
for  the  purpose  of  draining  the  great  meadows  will  incidentally  remove 
from  the  channel  of  the  stream  large  quantities  of  foul  sludge  which  have 
been  deposited,  especially  in  the  upper  parts  of  the  stream,  from  the  sew- 
age and  manufacturing  waste  discharged  into  the  river;  but  the  work  of 
dredging  will  not  prevent  the  nuisance  now  caused  by  the  pollution  of  the 
river  water,  which  is  still  sufficient  to  render  it  foul  and  offensive  through- 
out the  greater  part  of  the  course  of  the  stream.  Unless  the  pollution  of 
the  stream  can  be  prevented  before  this  work  is  completed,  additional 
deposits  will  doubtless  again  accumulate  in  the  river,  since  its  current  wall 
be  slow  at  best,  even  after  the  improvement  is  completed. 
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It  appears  to  the  Board  essential,  under  the  circumstances,  to  provide 
additional  legislation  which  will  be  adequate  to  prevent  promptly  the  fur- 
ther discharge  into  the  river  of  any  matter  which  may  tend  to  create  a 
nuisance,  to  obstruct  the  flow  of  water  or  to  cause  deposits  in  the  river 
channel. 

Pollution  of  Streams. 
Assabct  River. 
The  condition  of  the  Assabet  River  below  Westborough  has  remained 
unobjectionable  during  the  year,  and  throughout  its  course  down  to  Hud- 
son its  condition  has  been  satisfactory.  The  sewage  filter  beds  of  the  town 
of  Hudson  have  been  enlarged  and  have  operated  efficiently  during  the 
year,  but  a  considerable  quantity  of  manufacturing  waste  is  now  dis- 
charged into  the  stream  at  Hudson,  and  the  effect  is  shown  in  the  increas- 
ing pollution  during  the  past  two  years.  The  condition  of  the  stream  below 
Hudson  has  not  been  seriously  objectionable,  however,  and  it  has  improved 
greatly  in  its  flow  to  Maynard,  but  for  several  miles  below  Maynard  the 
stream  has  been  very  foul  during  the  drier  part  of  the  year.  The  pollution 
is  caused  in  part  by  sewage,  but  chiefly  by  the  great  quantity  of  manufac- 
turing waste  discharged  into  the  river  from  the  woolen  mills  in  Maynard. 
In  response  to  repeated  urgings  by  the  Board,  works  have  at  last  been 
begun  for  the  purification  of  a  portion  of  the  wastes  discharged  from  these 
mills.  Until  adequate  purification  works  are  provided  for  the  efficient 
treatment  of  these  wastes,  this  river  will  continue  to  be  one  of  the  most 
seriously  polluted  in  the  State. 

Black  stone  River. 

The  condition  of  the  Blackstone  River  throughout  its  course  in  Massa- 
chusetts shows  little  change  from  previous  years.  The  river  is  very  badly 
polluted  by  manufacturing  wastes  from  a  number  of  mills  in  the  Cherry 
Valley  district  in  Leicester  and  Worcester,  and  late  in  the  year  1911  the 
manufacturers  of  that  region  were  advised  to  provide  means  for  purifying 
the  sewage  and  wastes  discharged  from  their  mills.  No  works  for  the 
treatment  of  their  wastes  have  yet  been  constructed  by  any  of  these  mills. 
In  the  meantime  the  condition  of  the  river  in  this  part  of  its  course  has 
become  very  foul. 

Below  the  purification  works  of  the  city  of  Worcester  the  condition  of 
the  river  has  shown  no  material  change  in  the  past  few  years. 

Charles  River. 
The   Charles  River  receives  at  present  comparatively  little  pollution. 
The  completion  of  a  sewerage  system  in  Milford  has  made  it  practicable  to 
reduce  greatly  the  pollution  of  the  river  in  that  town,  and  much  of  the 
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sewage  of  Franklin  is  treated  at  filter  beds.  Plans  are  being  prepared  for 
the  construction  of  works  at  Franklin  for  the  collection  and  disposal  of  the 
sewage  and  manufacturing  waste  from  the  main  portion  of  the  town,  which, 
when  completed,  will  remove  from  the  river  the  only  remaining  important 
source  of  pollution  in  the  upper  part  of  its  watershed. 

The  condition  of  the  estuary  of  the  river  in  the  metropolitan  district  was 
the  subject  of  examination  in  the  latter  part  of  the  year,  with  special  ref- 
erence to  its  use  for  bathing,  the  results  of  which  were  communicated  to 
the  Metropolitan  Park  Commission. 

The  river  receives  considerable  pollution  from  manufacturing  wastes  in 
Newton  and  Waltham,  and  the  most  serious  complaint  of  the  stream  at 
any  point  in  the  lower  part  of  its  course  is  caused  by  the  exposure  of  muddy 
flats  in  Waltham  when  the  water  is  drawn  down  in  summer. 

Connecticut  River. 

The  water  of  this  river  shows  some  variation  in  quality  from  year  to 
year,  due  very  largely  to  differences  in  the  quantity  of  water  flowing  in  the 
stream.  It  receives  considerable  pollution  before  it  enters  the  State,  and 
the  sewage  of  Turners  Falls,  Millers  Falls  and  Greenfield  is  discharged 
either  directly  into  the  river  or  into  a  tributary  close  to  the  main  stream; 
but  above  Holyoke,  so  far  as  the  analyses  show,  its  quality  in  1912  has  been 
about  as  in  other  years,  though  the  quantity  of  organic  matter,  as  shown 
by  the  albuminoid  ammonia,  has  been  slightly  greater  than  at  any  time 
in  the  past  eight  years.  Below  Springfield  there  has  been  some  increase  in 
the  quantity  of  free  ammonia,  but  its  condition  shows,  on  the  whole,  no 
important  change  from  other  years. 

The  river  as  a  whole  shows  as  yet  no  marked  effect  of  sewage  pollution 
within  the  limits  of  Massachusetts,  but  the  banks  of  the  river  are  badly 
fouled  in  some  places  by  sewer  outlets,  especially  in  the  city  of  Springfield, 
where  some  of  the  sewers  discharge  at  or  near  the  high-water  level,  deposit- 
ing foul  matters  from  the  sewage  for  a  considerable  distance  along  the  shore 
when  the  water  is  low.  Several  of  the  sewer  outlets  of  the  city  have  been 
extended  so  that  the  dry-weather  flow  is  discharged  several  hundred  feet 
from  shore,  and,  by  extending  the  remaining  outlets,  existing  nuisances 
can  be  avoided. 

Similar  objectionable  outlets  are  found  in  West  Springfield  and  elsewhere, 
but  one  of  the  most  objectionable  —  that  at  Chicopee  —  has  been  improved 
by  extending  the  outlet  to  deep  water. 

The  condition  of  the  minor  tributaries  of  the  Connecticut  River  shows 
no  material  change,  excepting  at  Amherst,  where  the  construction  of  a 
sewage  disposal  area  has  relieved  the  Fort  River  of  a  considerable  amount 
of  direct  sewage  pollution.     The  conditions  in  the  Mill  River  at  Northamp- 
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ton  have  remained  about  as  in  the  previous  year.  The  Manhan  River  at 
Easthampton  is  still  considerably  polluted  by  sewage  from  the  town  of 
Easthampton,  the  purification  works  not  yet  being  large  enough  for  the 
treatment  of  all  of  the  sewage  of  the  town. 

French  River. 
The  French  River  is  badly  polluted  at  several  points  along  its  course, 
but  its  condition  is  most  objectionable  below  Webster,  near  the  southern 
boundary  of  the  State.  At  this  point  the  river  is  polluted  by  the  sewage 
of  the  town  and  the  manufacturing  wastes  from  one  of  the  largest  woolen 
mills  in  the  State.  The  condition  of  the  river  has  grown  worse,  and  in  the 
past  year  at  the  point  where  it  crosses  the  Connecticut  boundary  its  con- 
dition has  been  very  objectionable. 

Hoosick  River. 
The  waters  of  the  Hoosick  River  are  very  foul  throughout  the  lower  part 
of  its  course  between  North  Adams  and  the  Vermont  boundary,  owing  to 
pollution  by  the  sewage  of  Adams,  North  Adams  and  Williamstown.  No 
definite  steps  have  yet  been  taken  by  the  city  of  North  Adams  —  which 
causes  the  bulk  of  this  pollution  —  to  treat  its  sewage  in  any  way  which 
will  tend  to  relieve  the  pollution  of  the  river. 

Housatonic  River. 

The  Housatonic  River  is  badly  polluted  at  several  points  by  sewage  and 
manufacturing  wastes.  Several  years  ago  the  city  of  Pittsfield  constructed 
a  purification  works  for  the  treatment  of  its  sewage,  and  the  sewage  applied 
to  these  works  is  very  efficiently  purified.  The  sewerage  system  of  the  city 
does  not,  however,  collect  all  of  the  objectionable  matter,  and  large  quan- 
tities of  foul  wastes,  including  waste  from  factories,  are  discharged  into  the 
streams  within  the  limits  of  the  city. 

The  east  branch  of  the  river  above  the  city  is  also  polluted  by  the  sewage 
and  manufacturing  waste  from  Dalton,  and  small  quantities  of  sewage, 
together  with  considerable  manufacturing  waste,  are  discharged  into  this 
stream  at  Hinsdale.  Below  Pittsfield  the  east  branch  of  the  Housatonic 
River  shows  increasing  evidences  of  pollution  as  compared  with  previous 
years,  and  the  west  branch  is  also  seriously  polluted. 

Farther  downstream  the  sewage  disposal  works  at  Lenox  treats  part  of 
the  sewage  of  that  town,  but  much  of  it  is  discharged  untreated  into  the 
river.  Below  Lenox  the  town  of  Lee  discharges  all  of  its  sewage  directly 
into  the  river  at  various  outlets  without  any  attempt  at  treatment.  Far- 
ther downstream  the  town  of  Stockbridge  has  provided  itself  with  works 
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for  the  purification  of  its  sewage  which  have  operated  satisfactorily  for 
many  years.  Below  Stockbridge,  again,  the  river  is  polluted  by  the  sew- 
age of  Great  Barrington,  which  is  discharged  untreated  into  the  river  at 
several  points  in  the  town. 

The  results  of  the  analyses  of  samples  of  water  collected  from  the  river 
at  Great  Barrington  show  that  the  quantity  of  organic  matter  in  the  stream 
has  been  greater  at  the  time  these  examinations  were  made  than  in  previous 
years;  but  the  amount  present  was  not  excessive,  and  the  river  as  a  whole 
shows  as  yet  no  very  marked  effect  of  sewage  pollution  in  the  lower  part 
of  its  course.  The  banks  of  the  river  are,  however,  fouled  in  places  by 
sewer  outlets,  especially  in  the  town  of  Lee. 

Millers  River. 
Little  change  has  occurred  for  many  years  in  the  condition  of  the  Millers 
River  at  the  point  where  it  enters  the  Connecticut  River  at  Millers  Falls. 
This  river  receives  the  effluent  from  the  sewage  disposal  works  at  Gardner 
and  is  polluted  by  the  direct  discharge  of  untreated  sewage  at  Athol  and 
Orange.  Its  condition,  however,  has  not  been  objectionable  during  the 
past  year. 

Nashua  River. 

No  improvement  has  taken  place  in  the  condition  of  the  north  branch 
of  the  Nashua  River,  which  is  very  foul  for  many  miles  below  Fitchburg. 
The  construction  of  sewers  for  the  removal  of  the  sewage  of  the  city  of 
Fitchburg  from  the  river  has  been  carried  on  during  the  past  year,  and 
plans  have  been  prepared  for  the  construction  of  a  purification  works 
which,  the  Board  is  informed,  is  to  be  begun  in  the  early  part  of  1913. 

At  Leominster  all  of  the  sewage  of  the  town  is  still  discharged  untreated 
into  Monoosnock  Brook  close  to  the  river,  and  contributes  greatly  to  the 
pollution  of  the  stream. 

Early  in  1912  the  Board  notified  the  town  of  Leominster  of  the  prepara- 
tion being  made  for  the  construction  of  a  sewage-disposal  system  in  Fitch- 
burg, and  the  necessity  of  the  construction  of  similar  works  by  the  town 
of  Leominster  as  soon  as  practicable. 

The  Nashua  River  also  receives  considerable  pollution  at  various  points 
along  its  course  below  Leominster,  chiefly  by  manufacturing  wastes. 

Sudbury  River. 
No  change  has  yet  been  made  in  the  condition  of  the  Sudbury  River, 
which  is  badly  polluted,  chiefly  by  wastes  from  the  woolen  mills  at  Saxon- 
ville.  During  the  past  year  investigations  have  been  carried  on  with  a 
view  to  the  collection  and  disposal  of  these  wastes  in  connection  with  the 
sewage-disposal  works  of  the  town  of  Framingham. 
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Taunton  River. 

The  sewage  of  the  city  of  Taunton  is  discharged  untreated  into  the 
Taunton  River  in  the  lower  part  of  the  city  through  a  temporary  outlet, 
authorized  during  the  construction  of  the  works  in  1897.  Permission  to 
continue  the  use  of  this  outlet  has  been  extended  from  time  to  time,  but 
the  removal  of  all  of  the  sewage  from  the  river  is  required  on  or  before 
Dec.  1,  1913. 

Serious  complaint  has  been  made  of  the  pollution  of  the  Three  Mile 
River,  a  tributary  of  the  Taunton,  which  flows  through  the  towns  of  Fox- 
borough,  Mansfield,  Norton,  Dighton  and  a  portion  of  the  city  of  Taunton, 
into  the  Taunton  River  below  that  city.  This  stream  is  polluted  consider- 
ably by  sewage  and  manufacturing  wastes  at  various  points,  but  the  most 
serious  pollution  is  caused  by  a  woolen  mill  in  Norton,  from  which  the 
waste  resulting  from  the  scouring  of-  large  quantities  of  wool  is  discharged 
untreated  directly  into  the  stream.  Below  this  point  the  river  in  the  drier 
part  of  the  year  is  very  foul  for  many  miles,  and,  while  the  sources  of  pollu- 
tion have  been  investigated  and  those  responsible  therefor  notified,  very 
little  has  been  done  toward  relieving  the  pollution  of  the  stream. 

The  Nemasket  River,  another  important  tributary  of  the  Taunton,  is 
badly  polluted  by  the  discharge  of  sewage  and  manufacturing  wastes  into 
the  river  in  the  town  of  Middleborough. 

The  Taunton  -River  and  its  tributaries  also  receive  considerable  pollu- 
tion at  several  other  points,  notably  at  Bridgewater,  where  considerable 
sewage  is  discharged  directly  into  the  stream,  and  at  East  Bridgewater, 
where  the  condition  of  the  Salisbury  Plain  River  has  been  found  to  be 
objectionable  at  times  from  various  causes,  including  the  discharge  of 
wastes  from  manufacturing. 

Ten  Mile  River. 
The  Ten  Mile  River  below  Attleborough  was  very  badly  polluted  during 
the  past  year.  The  sewage-disposal  works  of  the  town  of  Attleborough 
are  now  practically  completed,  and  when  these  works  have  been  put  into 
operation  it  will  be  practicable  to  prevent  further  serious  pollution  of  this 
stream. 

Ware  River. 

The  condition  of  the  Ware  River  below  Ware  has  been  worse  during  the 
past  year  than  at  any  previous  time. 

At  Barre,  works  installed  for  the  treatment  of  wool-scouring  waste  at 
the  woolen  mill  in  that  town  have  relieved  the  pollution  of  the  river  con- 
siderably,  but  farther   downstream   the  pollution  has  increased,   and  its 
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condition  below  Ware  is  objectionable.  Unless  some  provision  shall  be 
made  for  relieving  the  pollution  of  this  stream  at  Ware,  a  serious  nuisance 
is  likely  to  result  in  the  future. 

Westfield  River. 
The  Westfield  River  is  polluted  chiefly  by  the  discharge  of  sewage  at 
Westfield  and  at  West  Springfield  and  Agawam,  near  its  mouth.  Analyses 
of  the  water  below  Westfield  show  greater  evidence  of  pollution  during  the 
past  year  than  at  any  previous  time,  but  the  condition  of  the  river  is  not 
as  yet  objectionable  at  any  point. 

Other  Rivers. 

The  Deerfield  River  receives  comparatively  little  pollution  at  any  point 
in  its  course,  and  analyses  of  its  waters  show  no  material  change  in  its 
condition  as  compared  with  the  previous  year. 

The  Quaboag  River  is  polluted  by  the  sewage  of  Palmer  and  receives,  in 
addition,  considerable  manufacturing  waste;  but  the  river  below  Palmer 
is  not  badly  polluted. 

The  Swift  River  below  Bondsville  shows  rather  more  noticeable  evi- 
dence of  pollution  in  the  past  year,  judging  from  the  analyses,  than  at  any 
previous  time,  but  its  condition  has  not  as  yet  become  objectionable. 

The  Chicopee  River  at  Indian  Orchard  also  shows  more  evidence  of 
pollution  than  in  former  years,  judging  from  the  results  of  chemical  analyses, 
but  in  general  its  condition  is  satisfactory. 

The  Quinebaug  River  below  Southbridge  shows  some  evidence  of  in- 
creasing pollution,  notwithstanding  the  fact  that  the  sewage  of  the  town 
is  purified  before  it  is  discharged  into  the  stream.  Its  condition,  however, 
is  not  objectionable  at  the  present  time. 

The  results  of  examinations  of  the  Merrimack  River  covering  a  period 
of  several  years  are  presented  in  a  special  report. 

Lawrence  Experiment  Station. 
During  1912  investigations  upon  the  purification  of  sewage  and  manufac- 
turing wastes  at  Lawrence  have  included  the  daily  operation  of  5  different 
systems  of  preliminary  treatment  of  sewage  for  the  removal  of  its  suspended 
matters,  of  11  intermittent  sand  filters,  5  trickling  filters,  9  contact  filters, 
4  filters  receiving  the  effluents  from  other  filters  and  13  filters  used  in  special 
studies.  The  principal  special  studies  in  sewage  purification  have  been  in 
regard  to  the  influence  of  bodies  of  different  kinds  upon  purification,  and 
the  effect  of  aerating  sewage  upon  the  rapidity  with  which  it  can  be  sub- 
sequently purified  by  filtration.     Together  with  these,  an  extensive  study 
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has  been  made  of  the  capacity  of  water  to  dispose  of  or  oxidize  various  kinds 
of  sewage  and  filter  effluents  of  different  degrees  of  purification,  and  also 
studies  upon  the  effect  which  sewage  and  manufacturing  wastes  may  have 
upon  fish  life  in  lakes  and  streams.  In  these  latter  studies  the  effect  in 
varying  proportions  of  different  grades  of  raw  and  purified  sewage  and 
manufacturing  wastes  upon  the  life  of  a  number  of  varieties  of  fish  has 
been  determined,  and  also  the  oxygen  requirements  of  such  fish.  Methods 
for  the  treatment  of  sewage,  especially  manufactural  sewage,  by  flue  gases 
or  other  waste  gases  from  manufacturing  establishments  have  also  been 
investigated.  One  problem  which  has  been  investigated  for  many  years, 
and  which  is  a  serious  factor  in  sewage  disposal,  is  the  disposal  of  the  sludge 
resulting  from  the  clarification  of  the  sewage  by  sedimentation,  chemical 
precipitation,  etc.  In  this  line  of  work  studies  have  been  in  progress  to 
determine  the  chemical  and  biological  changes  which  take  place  in  such 
organic  matter  when  held  for  long  periods  of  time  in  deep  tanks,  and  also 
studies  to  show  the  different  behavior  of  sludge  from  varying  kinds  of 
sewage  when  held  in  such  tanks. 

Studies  in  regard  to  the  purification  of  water  included  the  operation  of  9 
different  water  filters,  6  of  the  type  known  as  slow  sand  filters,  1  mechanical 
filter,  1  secondary  filter  and  1  upward  flow  roughing  filter.  The  bacterial 
and  chemical  results  obtained  by  the  operation  of  the  municipal  water 
filters  of  Lawrence  have  been  determined  as  during  each  previous  year 
since  the  construction  of  these  filters.  A  question  of  some  sanitary  im- 
portance is  the  hygienic  control  of  indoor  swimming  pools.  In  some  in- 
stances the  water  in  such  pools  is  replaced  only  at  considerable  intervals, 
and  while  some  provision  is  usually  made  for  purifying  this  water  by  filtra- 
tion or  disinfection,  or  both,  the  care  of  such  pools  and  their  purification 
apparatus  is  usually  in  the  hands  of  inexperienced  persons.  The  problem 
presents  a  number  of  features  which  are  not  found  in  the  purification  of 
drinking  water,  and  two  large  swimming  pools  have  been  studied  during 
the  year,  both  as  to  the  quality  of  the  water  in  these  pools  and  the  results 
of  control  and  purification. 

As  in  previous  years,  practically  all  of  the  bacterial  work  and  consider- 
able of  the  special  chemical  work  of  the  engineering  department  have  been 
carried  on  at  the  experiment  station.  In  connection  with  this  work  many 
samples  of  shellfish  have  been  examined  bacterially  and  further  studies 
made  in  regard  to  the  danger  to  health  that  may  result  from  eating  shell- 
fish gathered  from  polluted  sources,  but  which  are  cooked  before  being 
eaten. 
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Fifteenth  International  Congress  of  Hygiene  and  Demography. 
On  Sept.  23-28,  1912,  in  the  city  of  Washington,  was  held  the 
fifteenth  International  Congress  on  Hygiene  and  Demography.  In  order 
that  the  interest  of  the  State  of  Massachusetts  might  be  properly  con- 
served at  this  Congress  the  Governor  appointed  the  following  State 
committee  to  take  charge  of  the  Massachusetts  representation :  — 

Dr.  Arthur  T.  Cabot,  Chairman  of  Board  of  Trustees  of  Hospitals  for  Con- 
sumptives, Boston,  Mass.,  Chairman. 

Dr.  Mark  W.  Richardson,  Secretary  of  State  Board  of  Health,  Boston,  Mass., 
Secretary. 

Dr.  Lyman  A.  Jones,  State  Inspector  of  Health,  North  Adams,  Mass. 

Dr.  Milton  J.  Rosenau,  Harvard  Medical  School,  Boston,  Mass. 

Prof.  William  T.  Sedgwick,  Massachusetts  Institute  of  Technology,  Boston, 
Mass. 

Dr.  Samuel  H.  Durgin,  Chairman  of  Board  of  Health,  Boston,  Mass. 

Mr.  Charles  F.  Gettemy,  Director,  Bureau  of  Statistics,  Boston,  Mass. 

The  Legislature,  furthermore,  appropriated  the  sum  of  $2,000  to  be 
used  for  the  purposes  of  health  exhibition. 

As  a  result  of  these  activities  it  may  be  said  without  fear  of  con- 
tradiction that  the  State  of  Massachusetts  made  a  most  creditable  showing 
at  this  Congress:  In  the  first  place,  the  State  was  justly  honored  in 
furnishing  as  president  for  this  Congress,  Dr.  Henry  P.  Walcott,  chair- 
man of  this  Board;  in  the  second  place,  the  exhibit  made  by  the  State 
was  unusually  creditable,  —  in  fact,  three  diplomas  for  superior  merit 
were  awarded  to  Massachusetts:  two  to  the  State  Board  of  Health,  (a) 
for  its  work  in  State  and  municipal  hygiene  and  (b)  the  hygiene  of  occu- 
pations, and  one  to  the  State  Board  of  Insanity.  Especially  redounding 
to  the  reputation  of  the  Board,  furthermore,  was  the  announcement  at 
this  Congress  of  the  discovery  that  infantile  paralysis  could  be  trans- 
ferred from  monkey  to  monkey  through  the  bite  of  the  common  stable 
fly  (Stonwxys  calcitrans). 

The  State  exhibit  above  mentioned  has  been  retained  practically  in  its 
original  shape,  and  has  begun  a  sort  of  tour  of  the  State,  having  been 
shown  in  the  cities  of  Boston  and  New  Bedford,  with  the  probability 
that  it  will  later  be  shown  in  most  of  the  other  cities  of  the  Common- 
wealth. Its  educational  value  will,  therefore,  be  perpetuated  and  utilized 
to  an  extent  not  realized  when  it  was  first  assembled. 
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The  Employment  of  Women  in  Core  Rooms. 

Acts  of  1912,  Chapter  653. 
An  Act  to  provide  for  regulating  the  Employment  of  Women  in  Core 

Rooms. 
Be  it  enacted,  etc.,  as  follows: 

Section  1.  The  state  board  of  health  shall  investigate  core  rooms  where 
women  are  employed  and  shall  make  rules  regulating  the  employment  of 
women  therein.  The  rules  shall  relate  to  the  structure  and  location  of  the 
rooms,  the  emission  of  gases  and  fumes  from  ovens,  and  the  size  and  weight 
which  the  women  shall  he  allowed  to  lift  or  work  on.  A  copy  of  the  rules 
shall  be  posted  in  every  core  room  where  women  are  employed. 

Section  2.  The  state  inspectors  of  health  shall,  under  the  direction  of 
the  state  board  of  health,  enforce  any  rules  made  in  accordance  with  the 
provisions  of  this  act. 

Section  3.  Whoever  violates  any  rule  established  under  the  provisions 
of  this  act  shall  be  punished  by  a  fine  of  not  less  than  twenty-five  dollars  or 
more  than  five  hundred  dollars.     [Approved  May  27,  1912. 

Chapter  653  of  the  Acts  of  1912  made  it  obligatory  upon  the  State 
Board  of  Health  to  investigate  the  condition  under  which  women  work 
in  the  core  rooms  of  foundries  and  to  draft  a  series  of  regulations  after 
such  investigation.  This  problem,  thoroughly  investigated  by  the  State 
Inspectors  of  Health,  was  considered  in  some  detail  by  the  committee  of 
the  Board  on  Legal  Affairs,  which  finally  drafted  the  following  regula- 
tions for  the  better  conduct  of  this  business :  — 

Rule  1.  —  Core  rooms  where  women  are  employed  should  be  so  separated 
from  the  foundry  that  the  women  workers  should  not  be  exposed  to  the  fumes 
and  gases  from  the  foundry. 

Eule  2.  —  Core  rooms  where  women  are  employed  should  have  a  separate 
entrance  so  that  women  going  and  coming  from  work  should  not  have  to  pass 
through  the  foundry. 

Rule  3.  —  The  ovens  located  in  the  core  rooms  should  be  so  constructed, 
and  mechanical  devices  used  when  necessary,  as  to  carry  off  all  the  fumes  gen- 
erated in  the  process  of  baking  the  cores. 

Ride  4.  —  No  woman  should  be  permitted  to  carry  cores  from  benches  to 
ovens. 

Ride  5.  —  Forty  pounds  should  be  the  maximum  weight  that  a  Avoman 
should  be  permitted  to  lift. 

Rule  6.  —  The  State  Inspector  of  Health  of  the  health  district  wherein  the 
foundry  is  located  shall  be  empowered  to  change  the  maximum  limit  which 
a  woman  shall  be  allowed  to  lift  if,  on  personal  examination  of  that  woman 
working  in  a  core  room,  it  shall  seem  to  him  safe  and  proper  to  do  so. 

It  does  not  seem  necessary  to  prescribe  any  limit  for  the  size  and  the 
weight  which  the  women  shall  work  on,  as  such  work  does  not  seem  injurious 
to  a  woman's  health. 


50  STATE  BOARD  OF  HEALTH.  [Pub.  Doc. 


The  Extermination  of  Mosquitoes. 

Resolves  of  1912,  Chapter  117. 
Resolve  to  promote  the  Extermination  of  Mosquitoes. 
Resolved,  That  the  state  board  of  health  is  hereby  authorized  and  directed 
to  advise  local  boards  of  health  throughout  the  commonwealth  as  to  the  best 
methods  of  exterminating  mosquitoes  and  to  give  practical  demonstrations 
of  such  methods  wherever  the  said  board  deems  it  advisable;  and  for  this 
purpose  there  shall  be  allowed  and  paid  from  the  treasury  of  the  common- 
wealth to  the  state  board  of  health  a  sum  not  exceeding  one  thousand  dol- 
lars.    {Approved  May  24,  1912. 

Chapter  117,  Eesolves  of  1912,  required  the  State  Board  of  Health  to 
instruct  local  communities  as  to  the  best  methods  to  be  pursued  for  the 
extermination  of  mosquitoes,  and  for  this  purpose  an  appropriation  of 
$1,000  was  made. 

The  activities  of  the  Board  under  these  provisions  of  law  have  been 
restricted  to  the  distribution  to  local  communities  of  comprehensive 
literature  upon  this  subject.  Coincident  with  this  distribution  has  been 
pointed  out  the  fact  that  practical  demonstrations  of  methods  for  elimi- 
nating mosquitoes  have  been  available  in  certain  localities,  such  as  Re- 
vere and  Ipswich,  where  drainage  operations  of  considerable  extent  have 
been  carried  out. 

Food  Regulations  made  by  Cities  and  Towns. 
Chapter  448  of  the  Acts  of  1912  (amending  section  70  of  chapter  56, 
Revised  Laws)  makes  it  obligatory  upon  cities  and  towns  to  submit  to 
the  State  Board  of  Health  for  its  approval  any  regulations  they  may 
make  as  to  the  control  of  the  sale  of  food  products.  As  a  result  of  this 
requirement  a  considerable  number  of  cities  and  towns  have  submitted 
drafts  of  food  regulations,  and  these  have,  in  the  great  majority  of 
instances,  been  approved.1  Such  food  regulations  have  been  submitted 
by  the  following  cities  and  towns :  — 

Beverly:  approved  Aug.  1,  1912. 
Brockton:  approved  Aug.  1,  1912. 
Chelsea:  approved  Aug.  1,  1912. 
Chicopee:  approved  Aug.  1,  1912. 
Haverhill:  approved  Dec.  5,  1912. 
Marblehead:  approved  Nov.  7,  1912. 
North  Adams:  approved  June  6,  1912. 
Southbridge:  approved  Oct.  3,  1912. 
"Walpole:  approved  Oct.  3,  1912. 

1  Boston  and  Revere  regulations,  although  submitted  in  1912,  were  not  approved  until  1913. 
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Drixkixg  Water  upox  Passexger  Traixs. 
Chapter  581   of  the   Acts  of   1912   amends  the  law  concerning  the 
furnishing  of  drinking  water  upon  passenger  trains  and  reads  as  fol- 
lows :  — 

Acts  of  1911,  Chapter  491  (as  amended  by  Acts  of  1912,  Chapter  581). 
Sectiox  1.  Every  railroad  car,  excepting  private  cars,,  sleeping  cars.,  din- 
ing cars,  parlor  cars,  and  the  smoking,  buffet  and  observation  cars  used  in 
connection  with  the  same,  while  in  use  for  the  transportation  of  passengers, 
upon  a  train  running  thirty  miles  or  more,  shall  be  provided  with  a  sufficient 
quantity  of  pure  drinking  water  in  such  place  or  places  in  the  car  as  will 
be  convenient  for  the  passengers,  and  with  individual  drinking  cups  which 
shall  be  accessible  to  the  passengers.  Said  cups  shall  be  in  a  proper  recep- 
tacle near  the  water  tank,  and  said  receptacle  shall  be  so  placed  as  to  be 
easily  seen  and  shall  be  plainly  marked  as  follows :  — 

DRIXKIXG   CUPS 

FOR   USE 

OXLY   IX   THIS   CAR 

FREE 

such  words  to  occupy  a  space  not  less  than  two  inches  wide  by  three  inches 
long,  and  to  be  in  clear  black  letters  on  a  white  background.  No  charge  shall 
be  made  for  the  water  or  for  the  drinking  cups.  The  water  and  cups  sup- 
plied shall  be  subject  to  the  supervision  and  approval  of  the  state  board  of 
health;  and  the  said  board  shall  enforce  the  provisions  of  this  act. 

As  a  result  of  this  legislation  the  problem  of  drinking  cups  upon 
trains  has  been  largely  solved.  It  has  been  the  experience  of  representa- 
tives of  this  Board,  who  in  the  course  of  their  travels  have  observed 
the  enforcement  of  this  law,  that  in  the  great  majority  of  instances  the 
railroads  have  been  able  to  comply  with  the  provisions  of  this  new 
legislation. 

As  to  the  condition  of  the  water  supplied  upon  the  trains,  an  investi- 
gation made  by  the  Board  showed  that  the  water  provided  has  been  in 
many  instances  of  very  questionable  character.  A  full  description  of  this 
investigation  will  be  found  in  the  Supplement. 

EESTRICTIOX   OF   THE    USE   OF    COilMOX    TOWELS. 

Chapter  59  of  the  Acts  of  1912  requires  that  the  common  towel  be 
eliminated  from  public  use,  and  the  State  Board  of  Health  was  given 
power  to  make  regulations  under  this  law. 
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Acts  of  1912,  Chapter  59. 
An  Act  to  restrict  the  Use  of  Common  Towels. 

Section  1.  In  order  to  prevent  the  spread  of  communicable  diseases,  the 
state  board  of  health  is  hereby  authorized  to  prohibit  in  hotels  and  in  such 
public  places,  vehicles  or  buildings  as  it  may  designate  the  providing  of  a 
common  towel,  and  the  board  may  establish  rules  and  regulations  for  this 
purpose. 

Section  2.  Whoever  violates  the  provisions  of  this  act,  or  any  rule  or 
regulation  of  the  state  board  of  health  made  under  authority  hereof,  shall  be 
deemed  guilty  of  a  misdemeanor  and  be  liable  to  a  fine  not  exceeding  twenty- 
five  dollars  for  each  offence. 

Section  3.  This  act  shall  take  effect  on  the  first  day  of  June,  nineteen 
hundred  and  twelve.     [Approved  February  9,  1912. 

The  regulations  are  as  follows :  — 

Regulations  concerning  the  Providing  of  a  Common  Towel. 
In  accordance  with  the  provisions  of  the   above  chapter,  the   State 
Board  of  Health,  at  a  regular  meeting  held  April  4,  1912,  voted  to  make 
the  following  regulations  in  relation  to  providing  the  common  towel :  — 

On  and  after  June  1,  1912,  it  shall  be  unlawful  to  provide  a  common 
towel :  — 

(a)  In  a  lavatory  used  in  connection  Avith  any  public  institution,  school- 
house,  hotel,  restaurant,  theatre  or  public  hall. 

(6)  In  a  lavatory  used  in  connection  with  any  railroad  station,  railroad 
car,  steam  or  ferry  boat. 

The  term  "  common  towel,"  as  used  in  these  regulations,  shall  be  considered 
to  mean  a  roller  towel  or  a  towel  available  for  use  by  more  than  one  person 
without  being  washed  after  such  use. 

There  can  be  but  little  doubt  that  this  legislation  was  urgently 
needed.  Entirely  apart  from  evidence  submitted  from  other  sources,  a 
small  investigation  carried  out  by  Mr.  Henry  N.  Jones,  bacteriologist 
to  the  Board,  showed  that  the  common  towels  used  in  the  State  House 
had  been,  in  certain  instances  at  least,  subject  to  fecal  contamination 
(see  Supplement).  Fecal  contamination,  furthermore,  must  mean,  with 
the  large  number  of  typhoid  carriers  in  our  midst  the  occasional  transfer 
on  the  common  towel,  as  well  as  on  other  common  objects,  of  typhoid- 
infectious  material. 
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Reports  and  Records  of  Births. 
Chapter  280  of  the  Acts  of  1912  requires  that  birth  returns  be  made 
in  the  following  manner :  — 

Acts  of  1912,  Chapter  280. 
An  Act  relative  to  Reports  and  Records  of  Births. 
Be  it  enacted,  etc.,  as  follows: 

Section  1.  Physicians  and  midwives  shall,  within  forty-eight  hours  after 
the  birth  of  every  child  in  cases  of  which  they  were  in  charge,  mail  or  de- 
liver to  the  clerk  or  registrar  of  the  city  or  town  in  which  the  birth  occurred 
a  notice  stating  the  date  and  place  of  the  birth,  giving  the  street  number,  if 
any,  the  number  of  the  ward  in  a  city  and  the  family  name.  Failure  to  mail 
or  deliver  the  said  notice  shall  be  punished  by  a  fine  not  exceeding  twenty- 
five  dollars  for  each  offence.  The  notice  required  by  this  section  need  not 
be  given  if  the  notice  required  by  the  following  section  is  given  within  forty- 
eight  hours  after  the  birth  occurs. 

Section  2.  Physicians  and  midwives  shall  make  and  keep  a  record  of  the 
birth  of  every  child  in  cases  of  which  they  were  in  charge  and  shall,  within 
fifteen  days  after  the  birth,  mail  or  deliver  to  the  clerk  or  registrar  of  the 
city  or  town  in  which  the  birth  occurred  a  report  of  the  birth,  stating  the 
date  and  place,  the  name,  if  any,  of  the  child,  its  sex  and  color,  and  the 
names,  ages,  places  of  birth,  occupations  and  residence  of  the  parents,  giving 
the  street  number,  if  there  be  anj',  and  the  number  of  the  ward  in  a  city,  the 
maiden  name  of  the  mother,  and  whether  or  not  the  physician  or  midwife 
signing  the  birth  return  personally  attended  the  birth.  If  the  child  is  illegit- 
imate, the  name  and  other  facts  relating  to  the  father  shall  not  be  stated 
except  at  the  request  in  writing  of  both  the  father  and  mother  filed  with  the 
return.  The  record  to  be  kept  by  the  physician  or  midwife,  as  above  pro- 
vided, shall  also  contain  the  facts  hereby  required  to  be  reported  to  the  city 
or  town  clerk.  The  fee  of  the  physician  or  midwife  shall  be  twenty-five  cents 
for  every  birth  so  reported,  which  shall  be  paid  by  the  city  or  town  where 
the  report  is  made,  upon  presentation  to  the  city  or  town  treasurer  of  a  cer- 
tificate from  the  city  or  town  clerk  stating  that  the  said  birth  has  been  prop- 
erly reported  to  him.  The  report  required  to  be  made  by  this  section  is  in 
addition  to  the  report  required  to  be  made  by  the  preceding  section,  and  as 
above  provided,  if  made  within  forty-eight  hours  of  the  birth,  the  report 
required  by  the  preceding  section  shall  not  be  required.  A  physician  or  mid- 
wife who  neglects  to  make  and  keep  the  record  hereby  required,  or  -who 
neglects  to  report  in  the  manner  specified  above,  each  birth  within  fifteen 
days  thereafter,  shall  for  each  offence  forfeit  a  sum  not  exceeding  twenty-five 
dollars.  The  city  or  town  clerk  or  registrar  shall  file  daily  with  the  local 
board  of  health  a  list  of  all  births  reported  to  him,  giving  the  following 
facts:  date  of  birth,  sex,  color,  family  name,  residence,  ward,  physician  or 
midwife. 


54  STATE  BOARD  OF  HEALTH.  [Pub.  Doc. 

Sectiox  3.  Section  three  of  chapter  twenty-nine  of  the  Revised  Laws,  as 
amended  by  chapter  ninety-three  of  the  acts  of  the  year  nineteen  hundred 
and  ten,  is  hereby  repealed.     [Approved  March  21,  1912. 

The  importance  of  this  law  lies  in  a  number  of  different  directions. 
In  the  first  place,  it  will  give  those  boards  of  health  which  so  desire,  an 
opportunity  to  start  at  an  early  moment  suitable  campaigns  of  health 
education  with  the  mothers  of  these  new-born  infants.  In  the  second 
place,  the  fight  against  ophthalmia  neonatorum  should  also  be  aided,  for 
chapter  470  of  the  Acts  of  1912  (amending  section  17  of  chapter  29 
of  the  Eevised  Laws)  makes  it  possible  for  the  Secretary  of  State  to 
place  upon  the  returns  of  birth  information  as  to  the  necessity  for  re- 
porting immediately  cases  of  ophthalmia  neonatorum.  The  importance 
of  this  subject  will  be  thus  constantly  before  the  medical  profession. 

Reports   of   Deaths    from    Diseases    Dangerous    to    the    Public 

Health. 
Although  the  reporting  by  physicians  of  diseases  dangerous  to  the 
public  health  is  improving  slowly  in  Massachusetts,  the  Board  is  still 
far  from  having  at  its  command  sufficient  knowledge  as  to  the  incidence 
and  localization  of  communicable  diseases  in  the  Commonwealth.  The 
Board  believes  that  much  improvement  along  this  line  could  be  brought 
about  if  local  boards  of  health  were  required  to  report  weekly  to  the 
State  Board  of  Health  the  number  of  deaths  from  diseases  declared  by 
said  Board  to  be  dangerous  to  the  public  health.  (See  chapter  210, 
Acts  of  1913.) 

IXSECTICIDES   CONTAINING   FLUORIXE. 

Chapter  263  of  the  Acts  of  1912  (amending  section  2  of  chapter  213 
of  the  Eevised  Laws)  required  that  insecticides  containing  fluorine 
should  come  under  the  provisions  of  the  general  poison  law,  and  neces- 
sitated that  all  packages  containing  such  compounds  of  fluorine  should 
bear  a  poison  label  in  accordance  with  chapter  213  of  the  Eevised  Laws. 

According  to  manufacturers,  this  law  has  worked  a  great  deal  of 
hardship  in  that  the  sale  of  such  products  has  been  practically  stopped, 
due  to  the  fear  of  the  public  caused  by  the  poison  label.  Inasmuch  as 
the  sale  of  such  insecticides  would  become  practically  harmless  with  a 
slight  modification  of  the  law,  it  would  seem  to  be  not  unreasonable  to 
modify  this  legislation  by  excepting  from  its  provisions  sealed  packages 
of  such  insecticides  weighing  not  more  than  one-quarter  of  a  pound. 
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Index  Catalogue  for  the  Use  of  the  Food  and  Drug  Department. 

The  records  of  the  food  and  drug  department  of  the  State  Board  of 
Health  are  at  the  present  time  in  an  unsatisfactory  condition,  due  to 
the  lack  of  provision  for  a  systematic  index  of  the  work  performed  in  its 
various  capacities.  It  is,  therefore,  highly  desirable  that  the  work  done 
by  this  department  should  be  properly  classified  and  arranged,  and  that 
the  system  of  records  once  brought  up  to  date  should  be  continued  in 
the  future. 

The  Board  recommends,  therefore,  strongly  that  the  sum  of  $1,000  be 
appropriated  annually  to  the  use  of  this  department  for  the  adequate 
keeping  of  its  records. 

Factory  Inspection  to  be  transferred  from  State  Board  of 
Health  to  New  Bureau. 
Chapter  726  of  the  Acts  of  1912,  entitled,  "An  Act  to  establish  a 
State  Board  of  Labor  and  Industry,"  removed  from  the  State  Board  of 
Health  to  this  new  bureau  practically  all  of  the  functions  previously 
enjoyed  by  the  Board  in  relation  to  factory  inspection  and  industrial 
hygiene. 

Pamphlet  Distribution. 

For  the  past  year  the  Board  has  been  distributing,  in  the  first  instance, 
to  local  boards  of  health  and  to  physicians  of  the  Commonwealth,  and 
in  the  second  instance,  to  patients  reported  with  the  appropriate  disease, 
pamphlets  on  typhoid  fever  (prepared  by  the  secretary),  on  cerebro- 
spinal meningitis  (prepared  by  Dr.  W.  H.  Frost  of  the  United  States 
Public  Health  Service),  on  tuberculosis  (prepared  by  the  secretary  and 
others),  and  "Directions  for  living  and  sleeping  in  the  Open  Air"  (pre- 
pared by  Thomas  Spees  Carrington,  M.D.,  of  the  National  Association 
for  the  Study  and  Prevention  of  Tuberculosis).  Furthermore,  special 
reprints  of  food  and  drug  laws,  slaughtering  laws,  rules,  regulations  and 
recommendations  concerning  slaughtering,  and  also  rules  and  regula- 
tions concerning  the  business  of  cold  storage,  have  been  widely  dis- 
tributed. 

As  regards  pamphlets  on  reportable  diseases,  it  is  expected  that  one 
upon  diphtheria  will  soon  appear,  and  that  others  dealing  with  the  re- 
mainder of  these  communicable  diseases  will  be  prepared  in  due  course. 
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Proprietary  Medicines. 
During  the  year  three  proprietary  preparations  containing  alcohol, 
and  with  no  statement  or  an  incorrect  statement  as  to  the  percentage  of 
alcohol,  were  advertised  as  unsalable  at  retail,  under  the  provisions  of 
chapter  386  of  the  Acts  of  1906,  namely:  — 

Burden's  Cholera  Cordial.  Burden  &  Co.,  wholesale  and  retail  druggists, 
308  Hanover  St.,  Boston,  Mass.  (No  statement  as  to  the  presence  of  alco- 
hol.) 

Dr.  James  One-Minute  Cure.  Home  office,  526  Tremont  St.,  Boston,  Mass. 
(No  statement  as  to  the  presence  of  alcohol.) 

Aratum.  Lekarstwo  Na  Ostry  Kaszel.  Dr.  Jan  Chmielnicki,  Ch.,  Somer- 
ville,  Mass.     (Incorrect  statement  as  to  the  percentage  of  alcohol.) 

Krople  Mietowe.  Dr.  J.  Chmielnicki,  Ch.,  Somerville,  Mass.  (No  state- 
ment as  to  the  presence  of  alcohol.) 

The  following  preparation  was  also  advertised  as  unsalable  at  retail 
under  the  provisions  of  chapter  386  of  the  Acts  of  1906 :  — 

Dewey's  Lung  Medicine  (a  Cure  for  Bronchitis  and  the  First  Stage  of  Con- 
sumption).    (No  statement  as  to  the  presence  of  chloroform.) 

State  Board  of  Examiners  of  Plumbers. 

At  a  meeting  of  the  State  Board  of  Health,  held  on  July  11,  1912, 
Mr.  Edward  C.  Kelly  of  Boston  was  reappointed  to  the  State  Board  of 
Examiners  of  Plumbers. 

A  brief  report  of  the  work  carried  on  by  this  Board  in  1912  appears 
in  the  Supplement. 

Food  and  Drug  Inspection. 

The  number  of  samples  of  foods  and  drugs  collected  and  examined 
during  the  year  ended  Nov.  30,  1912,  was  7,617,  and  the  total  number 
since  the  work  was  begun  in  1882  has  now  reached  213,325. 

During  the  year  121  prosecutions  were  made  in  the  various  courts  of 
the  Commonwealth,  bringing  the  total  number  to  4,111.  The  details  are 
presented  in  the  Supplement. 

Inspection  of  Liquors. 
The  work  of  the  Board  in  connection  with  the  duties  of  the  office  of 
inspector  and  assayer  of  liquors,  transferred  to  the  Board  in  1902,  is 
reported  upon  in  the  Supplement. 


No.  34.]  GENERAL  REPORT.  57 


Inspection  of  Dairies. 

During  the  }rear  ended  Nov.  30,  1912,  1,451  dairies  were  examined 
by  the  Board's  veterinarian,  and  the  attention  of  347  proprietors  and  of 
boards  of  health  of  cities  and  towns,  wherein  the  dairies  were  situated 
or  the  product  thereof  sold,  was  called  to  a  total  of  1,353  objectionable 
conditions. 

Of  the  total  number  of  dairies  examined,  1,309  were  situated  in  Massa- 
chusetts and  142  in  neighboring  States.  The  details  will  be  found  in  the 
Supplement. 

Reports  upon  Fatality  of  Certain  Diseases,  Official  Returns  of  Deaths 
in  Cities  and  Large  Towns,  the  Vital  Statistics  of  the  State,  the  Pro- 
duction, Distribution  and  Use  of  Diphtheria  Antitoxin  and  Vaccine,  and 
upon  Bacteriological  Diagnosis  are  presented  in  the  Supplement. 

Routine  Work  of  the  Board. 

Statistical  Table  for  the  Year  ended  Nov.  30,  1912. 

Whole  number  of  samples  of  food  and  drugs  examined,  .        .        .  7,617 

Samples  of  milk  examined  (included  in  the  foregoing),  .        .         .  4,900 

Number  of  prosecutions  against  offenders  during  the  year,  .         .  121 

Number  of  convictions  during  the  year, Ill 

Amount  of  fines  imposed, $2,805.00 

Number  of  dairies  examined, 1,451 

Number  of  packages  of  antitoxin  of  1,500  units  each  issued  to 

cities  and  towns, 82,085 

Number  of  tubes  of  vaccine  issued  to  cities  and  towns,  .         .        .       109,668 
Number  of  bacterial  cultures  made  for  diagnosis  and  release  of 

diphtheria  in  cities  and  towns, 3,258 

Number  of  examinations  made  for  diagnosis  of  tuberculosis,         .  2,521 

Number  of  examinations  of  blood  made  for  diagnosis  of  malarial 

infection, '.         .         .         .  65 

Number  of  examinations  of  blood  made  for  diagnosis  of  typhoid 

fever, 947 

Number  of  cultural  tests  of  typhoid  fever, 113 

Number  of  nitrate  of  silver  solution  outfits  for  use  in  cases  of 

ophthalmia  neonatorum,  issued  to  cities  and  towns,     .         .         .  1,039 

Number  of  notices  of  eases  of  infectious  diseases  received  and  re- 
corded under  the  provisions  of  chapter  75,  section  52,  Revised 
Laws, 51,136 

Force  employed  in  the  General  Work  of  the  Board. 

Secretary, 1 

Assistant  to  the  secretary, 1 

Clerks, 5 
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Messengers, 2 

Sanitary  inspector  of  dairies, 1 

Health  District  Act :  — 

State  Inspectors  of  Health, 12 


Assistants  to  the  State  Inspectors  of  Health, 
Clerks, 


Total, 


27 


Force  employed  for  food  and  drug  inspection : 
Chemists  and  assistants,  .... 
Inspectors, 


Total, 


Force  employed  at  laboratory  (Bussey  Institution) : 

Pathologist, 

Expert  assistants, 

Laboratory  assistants,        .        .         .         .    «    . 
Stable  helpers, 


Total, 


10 


Under  the  Provisions  of  Sections  112  to  118  of  Chapter  75,  Revised  Laws. 
Applications  for  advice  from  cities,  towns  and  others :  — 

Relating  to  water  supply, 95 

Relating  to  ice  supply, 10 

Relating  to  sewerage  and  drainage. 27 

Relating  to  pollution  of  streams, 6 

Miscellaneous, 11 


Total, 


149 


Number  of  samples  of  water,  ice  and  sewage  examined  chemically 

at  the  laboratory,  Room  502,  State  House, 7,718 

Number  of  samples  of  water,  ice  and  sewage  examined  micro- 
scopically at  the  laboratory,  Room  502,  State  House,  .        .        .  2,603 

Number  of  samples  of  water,  sewage,  etc.,  examined  bacterially 

only, 4,697 

Number  of  samples  of  water,  sewage  and  manufactural  wastes 

examined  chemically  only, 3,490 

Number  of  samples  of  sand  examined  chemically  and  mechani- 
cally,        13 
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Number  of  samples  of  sand  examined  chemically  only, 
Number  of  samples  of  sand  examined  mechanically  only, 
Number  of  samples  of  oysters,  clams  and  quahaugs  examined, 

Total  number  of  samples  examined, 


93 
79 
96 


18,789 


Force  employed  at  Central  office :  — 

Chief  engineer, 1 

Assistant  engineers, 11 

Stenographers  and  clerks, 4 

Messenger, 1 

17 

Force  employed  at  laboratory,  Room  502,  State  House :  — 

Chief  chemist, 1 

Assistant  chemists, 7 

Biologist, 1 

Stenographer  and  clerks, 2 

11 

Force  employed  at  Lawrence  Experiment  Station :  — 

Assistant  chemists, 2 

Bacteriologists, 2 

Other  assistants  and  laborers, 3 

7 

Total  ordinary  force, 35 


The  number  of  applications  for  advice  under  the 

provisions 

of  the  acts 

relating  to  water  supply  and  sewerage,  received  since  July,  1886,  when 

these  acts  first  went  into  operation,  is  as  follows :  — 

1886, 8 

1901, 105 

1887, 

22 

1902, 

93 

1888, 

28 

1903, 

129 

1889, 

38 

1904, 

125 

1890, 

23 

1905, 

105 

1891, 

53 

1906, 

130 

1892, 

56 

1907, 

125 

1893, 

51 

1908, 

134 

1894, 

53 

1909, 

128 

1895, 

52 

1910, 

139 

1896, 

65 

1911, 

176 

1897, 

59 

1912, 

149 

1898, 

75 

1899, 

79 

Total,        .                 .         .    2,304 

1900, 

104 
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Appropriations. 
The  appropriations  for  the  year  ended  Nov.  30,  1912,  as  recommended 
by  the  Board  in  the  annual  estimates  made  under  the  provisions  of  chap- 
ter 6,  section  26,  of  the  Revised  Laws,  were  as  follows:  — 


For  the  general  expenses  of  the  Board, 

For  the  investigation  of  anterior  poliomyelitis,    . 

For  the  inspection  of  food  and  drugs, 

For  the  production  and  distribution  of  antitoxin  and 

For  the  purity  of  inland  waters, 

For  the  examination  of  sewer  outlets  and  Neponset  River, 

For  the  supervision  of  water  companies,     . 

For  the  sanitary  condition  of  the  Merrimack  River, 

For  the  Aberjona  River, 

For  printing  the  annual  report,   .... 

State  Inspectors  of  Health, 

For  the  prevention  of  ophthalmia  neonatorum,   . 
For  slaughtering  and  meat  inspection, 

For  cold  storage  of  food, 

For  extermination  of  mosquitoes, 


$31,500  00 

5,000  00 

17,500  00 

20,000  00 

36,000  00 

14,000  00 

1,000  00 

1,000  00 

1,000  00 

5,000  00 

38,800  00 

1,000  00 

5,000  00 

1,500  00 

1,000  00 


Total, $179,300  00 

Expenditures. 
The  expenditures  under  the  different  appropriations  for  the  3rear  ended 
Nov.  30,  1912,  were  as  follows:  — 

General  Expenditures. 
Appropriation  (including  appropriation  for  typhoid  fever),  for 

the  year  ended  Nov.  30,  1912, $26,500  00 

Credit  by  paid  to  State  Treasury  from  sales  of  serum  and  other 

sources, 106  98 

$26,606  98 

Salaries, $13,106  03 

Traveling  expenses, 2,604  48 

Express  charges, 143  78 

Stationery,  maps  and  blue  prints, 1,195  19 

Printing, 2.432  87 

Books,  subscriptions  and  binding 605  70 

Advertising, 49  77 

Extra  services, 1,224  25 

Messenger, 196  55 
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Postage  and  postal  orders, $1,506  16 

Telephone  and  telegraph  messages, 265  30 

Typewriting  supplies,  repairs  and  rental, Ill  65 

Special  investigations, 9  50 

Sundry  office  supplies, 258  56 

Laboratory  supplies, 670  91 

Labor  and  materials, 94  86 

Rent, 25  00 

Miscellaneous, 60  91 

Total, $24,561  47 

For  carrying  out  the  Provisions  of  the  Resolve  relative  to  the  Investigation 

of  the  Disease  known  as  Anterior  Poliomyelitis  or  Infantile  Paralysis 

(Chapter  49,  Resolves  of  1911). 

Appropriation  for  the  year  ended  Nov.  30,  1912,        .         .        .  $5,000  00 

Balance  from  1911, 5,317  27 

$10,317  27 

Salaries, $1,882  58 

Traveling  expenses, 690  65 

Printing, 1,138  97 

Books  and  pamphlets, 27  20 

Stationery  and  maps, 92  44 

Postage, 379  60 

Telephone  and  telegraph  messages, 335  23 

Typewriting  supplies, 16  30 

Laboratory  supplies, 156  82 

Special  investigations, 2,708  28 

Extra  services, 1,214  62 

Messenger, 8  40 

Labor  and  materials, 103  69 

Miscellaneous, 48  41 

Total, $8,803  19 

Expenditures  under  the  Provisions  of  the  Food  and  Drug  Acts  for  the  Year 

ended  Nov.  30,  1912. 

Appropriation, $17,500  00 

Salaries  of  analysts, $6,733  33 

Salaries  of  inspectors, 6,249  98 

Salary  of  laboratory  assistant, 63  64 

Traveling  expenses  and  purchase  of  samples,       ....  2,998  87 
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Apparatus  and  chemicals,     . 

Printing,         .... 

Services,  cleaning  laboratory, 

Express  charges,  . 

Telephone  messages  and  postage, 

Sundry  laboratory  supplies, 

Books,  binding  and  stationery, 

Extra  services, 

Advertising,  .... 

Miscellaneous, 


$S05 

34 

31 

20 

86 

00 

17 

43 

54 

94 

45 

98 

90 

59 

112  85 

6  40 

2 

20 

Total, $17,298  75 

Expenditures  for  the  Production  and  Distribution  of  Antitoxin  and  Vaccine 

for  the  Year  ended  Nov.  30,  1912. 

Appropriation, $20,000  00 

Salaries, $8,733  01 

Traveling  expenses, 8  37 

Express  charges, 44  64 

Apparatus,  chemicals  and  laboratory  supplies,    ....  2,358  45 

Books  and  stationery, 58  51 

Printing, 217  65 

Purchase  of  animals,    .........  1,426  76 

Services  of  veterinarian  and  horseshoeing,  .....  8  00 

Food  for  animals, 3,431  67 

Rental  of  telephone,  messages  and  postage, 48  88 

Extra  services, 185  43 

Water,  gas,  electric  lighting  and  heating, 502  57 

Labor  and  materials, 701  78 

Ice, 49  47 

Rent, 2,008  32 

Miscellaneous, 185  17 

Total, $19,968  68 

For  carrying  out  the  Provisions  of  the  Act  to  protect  the  Purity  of  Inland 
Waters,  and  to  require  Consultation  with  the  State  Board  of  Health  re- 
garding the  Establishment  of  Systems  of  Water  Supply,  Drainage  and 
Sewerage. 

Appropriation  for  the  year  ended  Nov.  30,  1912,        .        .         .  $36,000  00 

Credit  by  amount  returned  to  the  State  Treasurer,      ...  1  50 


$36,001  50 
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Salaries,  including-  wages  of  laborers  at  Lawrence  Experiment 

Station, $26,231  68 

Apparatus  and  materials, 2,986  39 

Rent  of  Lawrence  Experiment  Station, 150  00 

Repairs  and  maintenance,  Lawrence  Experiment  Station,  .        .  147  50 

Traveling  expenses, 2,519  51 

Express  charges, 1,850  14 

Books  and  binding, 187  78 

Maps  and  blue  prints, 595  92 

Stationery,  drawing  materials  and  typewriter  supplies,       .         .  713  86 

Telephone,  telegraph  messages  and  postage,        ....  117  53 

Extra  services, 113  12 

Services,  collecting  samples  and  reading  gauges,  ....  172  50 

Miscellaneous, 215  54 

Total, $36,001  47 

For  the  Examination  of  Sewer  Outlets,  under  the  Provisions  of  Section  4, 

Chapter  75  of  the  Revised  Laws. 

Appropriation  for  the  year  ended  Nov.  30,  1912,        .         .         .  $14,000  00 

Salaries,  including  wages  of  laborers  at  Lawrence  Experiment 

Station, $11,199  88 

Apparatus  and  materials, 685  88 

Labor, 5  50 

Traveling  expenses, 1,290  20 

Express  charges, 86  66 

Telephone  and  telegraph  messages  and  postage,  ....  51  08 

Extra  services, 230  34 

Services,  collecting  samples  and  reading  gauges,  ....  133  45 

Books,  maps,  blue  prints  and  binding, 122  73 

Stationery,  drawing  materials  and  typewriting  supplies,    .        .  153  84 

Miscellaneous, 39  25 

Total, $13,998  81 

For  carrying  out  the  Provisions  of  the  Act  relative  to  the  Supervision  of 

Water  Companies   {Chapter  319,  Acts  of  1909). 

Appropriation  for  the  year  ended  Nov.  30,  1912,        .        .        .  $1,000  00 

Salaries, $551  66 

Traveling  expenses, 90  80 

Telephone  messages, 1  25 

Extra  services, 282  95 

Total, $926  66 
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For  carrying  out  the  Provisions  of  the  Act  relative  to  the  Sanitary  Condition 

of  the  Merrimack  River  (Chapter  505,  Acts  of  1909). 
Appropriation  for  the  year  ended  Nov.  30,  1912,        .         .        .       $1,000  00 

Salaries, 

Traveling  expenses, 

Collecting  samples  and  reading  gauges,        .... 

Extra  services, 

Miscellaneous, 

Total, ' $999  87 

For  carrying  out  the  Provisions  of  the  Act  relative  to  the  Aherjona  River 

(Chapter  291,  Acts  of  1911). 
Appropriation  for  the  year  ended  Nov.  30,  1912,        .        .        .       $1,000  00 


$700  82 

227  45 

23  70 

47  50 

40 

Salaries, $983  32 

Traveling  expenses, 13  00 

Total,  .    - $996  32 

Expenses  under  the  Provisions  of  the  Act  to  provide  for  the  Establishment 
of  Health  Districts  and  the  Appointment  of  State  Inspectors  of  Health 
(Chapter  537,  Acts  of  1907;  Chapters  405  and  543,  Acts  of  1910;  Chap- 
ters 603  and  709,  Acts  of  191.1)  for  the  Year  ended  Nov.  30,  1912. 

Appropriation, $38,800  00 


Salaries  of  State  Inspectors  of  Health, 
Assistants  to  the  State  Inspectors  of  Health,  . 
Clerical  assistants,  office  of  State  Board  of  Health, 

Clerical  expenses  of  State  Inspectors  of  Health,  including  type- 
writing,    

Extra  services,  office  employees, 

Extra  services,  public  stenographers, 

Traveling  expenses,  State  Inspectors  of  Health,  . 

Traveling  expenses,  assistants  to  the  State  Inspectors  of  Health 

Typewriting  supplies,  State  Inspectors  of  Health, 

Typewriting  supplies,  office,  State  Board  of  Health,  . 

Printing,  administrative  purposes, 

Printing,  public  information, 

Books, 

Laboratory  and  experimental  work, 

Office  supplies,  State  Inspectors  of  Health. 

Office  supplies,  office,  State  Board  of  Health, 


$26,133 

33 

2,265 

00 

2,190 

00 

334 

04 

8 

65 

12  82 

3,990 

58 

334  38 

86  15 

45  80 

385  06 

576 

96 

35 

32 

498 

S4 

78  57 

236 
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Postage, 
Express, 
Telephone  and  telegraph, 

Miscellaneous, 


$331  71 

19  83 

340  60 

7  45 

Total, $37,911  76 


For  carrying  out  the  Provisions  of  the  Act  relative  to  the  Prevention  of  Oph- 
thalmia Neonatorum    (Chapter  458,  Acts  of  1910). 
Appropriation  for  the  year  ended  Nov.  30,  1912, 

Salaries, 

Ophthalmia  outfits, 
Printing, 

Telegraph  messages, 
Mailing  outfits, 


$60  00 

201 

90 

21 

50 

.  .  .         40 

GS 

15 

58 

Total, 


$339  66 


For  carrying  out  the  Provisions  of  the  Act  relative  to  Slaughtering  and  Meat 

Inspection  [Chapter  297,  Acts  of  1911). 
Appropriation  for  the  year  ended  Nov.  30,  1912,        .        .        .       $5,000  00 
Credit  by  paid  to  State  Treasury  for  the  sale  of  branding  outfits,  188  15 


Salaries, 

Traveling  expenses,       .... 
Express,  telephone  messages  and  postage, 

Printing, 

Branding  outfits, 

Stationery, 

Extra  services, 


$5,188  15 

$606  19 

165  39 

2  10 

10  53 

219  70 

9  65 

15  19 

Total, $1,028  75 

For  carrying  out  the  Provisions  of  the  Act  relative  to  the  Cold  Storage  of 

Food  Products  (Chapter  652,  Acts  of  1912). 
Appropriation  for  the  year  ended  Nov.  30,  1912,        .         .         .       $1,500  00 


Salaries,         ..... 
Traveling  expenses, 

Printing, 

Telephone,  telegraph  and  postage. 

Total 


$585  56 

122  60 

65  19 

2  14 

$775  49 
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For  carrying  out  the  Provisions  of  the  Act  relative  to  the  Extermination  of 

Mosquitoes  {Chapter  117,  Resolves  of  191.2). 
Appropriation  for  the  year  ended  Nov.  30,  1912,        .         .        .       $1,000  00 

Purchase  of  pamphlets, $118  00 

Postage, 25  00 

Extra  services, 1  60 


Total, $144  60 

HENRY  P.  WALCOTT. 
JOSEPH  A.  PLOUFF. 
JULIAN  A.  MEAD. 
HIRAM  F.  MILLS. 
ROBERT  W.  LOVETT. 
C.  E.  McGILLICUDDY. 
CLEMENT  F.  COOGAN. 
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ADVICE  TO  CITIES.  TOWNS  AND  PERSONS. 


Under  the  provisions  of  the  Eevised  Laws  (chapter  75,  section  117), 
the  State  Board  of  Health  is  required  to 

consult  with  and  advise  the  authorities  of  cities  and  towns  and  persons  hav- 
ing, or  about  to  have,  systems  of  water  supply,  drainage  or  sewerage,  as  to 
the  most  appropriate  source  of  water  supply,  and  the  best  method  of  assur- 
ing its  purity  or  as  to  the  best  method  of  disposing  of  their  drainage  or 
sewage  with  reference  to  the  existing  and  future  needs  of  other  cities,  towns 
or  persons  which  may  be  affected  thereby.  It  shall  also  consult  with  and 
advise  persons  engaged  or  intending  to  engage  in  any  manufacturing  or  other 
business  whose  drainage  or  sewage  may  tend  to  pollute  any  inland  water  as 
to  the  best  method  of  preventing  such  pollution,  and  it  may  conduct  experi- 
ments to  determine  the  best  methods  of  the  purification  or  disposal  of  drain- 
age or  sewage.  No  person  shall  be  required  to  bear  the  expense  of  such 
consultation,  advice  or  experiments.  Cities,  towns  and  persons  shall  submit 
to  said  board  for  its  advice  their  proposed  system  of  water  supply  or  of  the 
disposal  of  drainage  or  sewage,  and  all  petitions  to  the  general  court  for 
authority  to  introduce  a  system  of  water  supply,  drainage  or  sewerage  shall 
be  accompanied  by  a  copy  of  the  recommendation  and  advice  of  said  board 
thereon. 


During  the  year  1912  the  Board  has  given  its  advice  to  the  following 
cities,  towns  and  persons  who  have  applied  for  such  advice  under  the 
provisions  of  this  act  or  under  special  acts  relating  to  water  supply  and 
sewerage. 

Official  communications  were  made  during  the  year  under  the  provi- 
sions of  acts  relating  to  water  supply  and  to  sources  of  ice  supply,  as 
follows :  — 

Water  Supply. 


Acton  (West  and  South  Water  Sup- 
ply District). 

Adams  (L.  L.  Brown  Paper  Com- 
pany). 

Amherst. 

Ashburnham. 

Athol. 


Attleborough      (Attleborough     Sani- 
tarium). 
Auburn  (wells  at  schools). 
Barre. 

Barre  (well  at  Powder  Mill  Village). 
Blackstone  (Millville). 
Boxborough  (well). 
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Boxford. 

Bridgewater  and  East  Bridgewater. 

Brookline  (well). 

Chelmsford  (wells). 

Chelmsford  (well  in  North  Chelms- 
ford). 

Chelmsford  (William  P.  Proctor 
Company)   (two). 

Chester. 

Chieopee  (Fisk  Rubber  Company). 

Dana  (well  at  school). 

Danvers. 

Douglas  (well  at  Poor  Farm). 

East  Bridgewater. 

Egremont  (North  Egremont  Water 
Company). 

Egremont  (South  EgTemont  "Water 
Company)   (two). 

Fall  River. 

Foxborough  (well  at  Children's 
Farm). 

Freetown  (Assonet  and  Crystal 
Spring). 

Granville. 

Great  Barrington  (Housatonic). 

Hadley  (well  in  North  Hadley). 

Hanover  (well  in  West  Hanover). 

Hardwick  (Gilbertville). 

Hardwick  (well  at  school). 

Harvard  (town  well). 

Harvard  (Hiidreth  Brothers). 

Harwich  (wells). 

Haverhill   (two). 

Haverhill   (spring). 

Hingham. 

Holyoke  (well). 

Hudson. 

Ipswich  (well). 

Lee  (well  in  South  Lee). 

Leicester  (Cherry  Valley  and  Roch- 
dale Water  District)   (two). 

Lexington  (Jefferson  Union  Com- 
pany). 

Longmeadow. 

Lynn  (wells). 

Mansfield. 


Mattapoisett  (two). 

Montague. 

Nantucket. 

Nantucket  ( Siasconset ) . 

Newburyport. 

Newburyport  (Dodge  Brothers). 

North  Adams. 

North     Adams      (Berkshire     Cotton 

Manufacturing  Company). 
Northampton  (spring). 
North  Andover  (two). 
Palmer  (Knox  Hill  Springs). 
Peabody  (three). 
Peabody  (King  Philip  Spring). 
Petersham  (well  at  Agricultural  High 

School). 
Pittsfield  (spring). 
Rehoboth    (well  on  Eastman  Farm) 

(two). 
Royalston  (well  at  school). 
Salem     (New    England    Live    Stock 

Company). 
Sharon. 
Shirley  (well  at  Industrial  School  for 

Boys). 
Shrewsbury. 
Southborough    (well  at  Peters  High 

School). 
Southborough      ( Cordaville     Woolen 

Company). 
Southbridge  (spring). 
Spencer. 
Springfield. 
Swampscott  (well). 
Swampscott  (spring  on  playground). 
Taunton  (Cobb.  Bates  &  Yerxa). 
Templeton  (well  at  Otter  River). 
Tewksbury  (State  Infirmary). 
Topsfield. 

Tyngsborough  (Pine  Grove  Spring). 
Wakefield  (two). 
Walpole  (F.  W.  Bird  &  Son). 
Waltham     (American     Watch     Tool 

Company). 
Warren  (West  Warren). 
Webster  (A.  J.  Bates  Company). 
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West  Newbury  (School  for  Instruc- 
tion of  Militia  Officers). 
"West port  (well). 
West  Springfield  (two). 


Wilbraham  (Wesleyan  Academy). 
Wilmington  (well). 
Winchester. 


Agawam. 

Canton. 

Danvers. 

Gardner. 

Hanover. 


Ice  Supply. 

Lexington. 

Milton. 

Pittsfield. 

Williamstown. 

Winchester. 


Official  communications  were  made  during  the  year  under  general  and 
special  acts  relating  to  sewerage  and  sewage  disposal,  as  follows :  — 


Agawam. 

Amherst. 

Beverly. 

Brockton. 

Canton  (Springdale  Finishing  Com- 
pany). 

Chieopee. 

Chicopee  (Quigley  Furnace  Com- 
pany). 

East  Bridgewater  (Carver  Cotton 
Gin  Company). 

East  Bridgewater  (High  School). 

Fitchburg. 

Framingham. 

Framingham  (Saxonville  Mills). 

Framingham  (American  Waterproof 
Leatherboard  Company). 

Franklin  (two). 

Haverhill. 


Leominster. 

Long-meadow  (three). 

Maiden  (Boston  Rubber  Shoe  Com- 
pany). 

Milford. 

Milton  (New  York,  New  Haven  & 
Hartford  Railroad  Company). 

Montague  (two). 

Newburyport  (Newburj^port  Build- 
ing Association). 

Palmer  (Bondsville). 

Stoughton. 

Wrakefield. 

Ware. 

Winchester  (Beggs  &  Cobb  Tanning 
Company). 

Woburn  (H.  W.  Clark  Leather  Com- 
pany). 


Miscellaneous. 


Agawam  (Agawam  Company). 

Boston  (Metropolitan  Park  Commis- 
sion)  (two). 

Brockton. 

Chicopee  (Springfield  Provision  Com- 
pany and  Consolidated  Rendering 
Company). 


Chicopee  (Consolidated  Rendering 
Company). 

Dighton  (North)  (Mount  Hope  Fin- 
ishing Company). 

Dighton  (North)  (Harodite  Finish- 
ing Company). 

Dighton  (North)   (L.  Lincoln  &  Co.). 
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Foxborough  (Caton  Brothers). 

Foxborough  (Foxborough  Steam 
Laundry). 

Foxborough  ( Foxborough  Foundry 
Company). 

Haverhill. 

Lawrence. 

Lee  (Lee  Marble  Works). 

Lowell. 

Maiden  (Metropolitan  Park  Commis- 
sion). 

Mansfield  (S.  W.  Card  &  Co.). 

Mansfield  (F.  M.  &  J.  L.  Cobb). 

Norton  (Barrowsville  Bleachery). 

Norton  (Freeman  &  Daughady  Com- 
pany). 

Norton  (Lane  Brothers'  Wet  Wash 
Laundry). 

Norton  (W.  A.  Sturdy  Manufactur- 
ing Company). 


Water  Supply. 
The  following  is  the  substance  of  the  action  of  the  Board  during  the 
year  in  reply  to  applications  for  advice  relative  to  water  supply :  — 


Norton  (Sturdy  Brothers). 

Somerville  (Hinckley  Kendering 
Company). 

Stoneham  (Vera  Chemical  Com- 
pany). 

Stoneham  (Stoneham  Tanning  Com- 
pany). 

Taunton  (Dighton  Foundry  Com- 
pany). 

Taunton  (Westville  Spinning  Com- 
pany). 

Taunton  (Oakland  Mills). 

Watertown. 

Winchester  (Winchester  Manufac- 
turing Company). 

Winchester  (Beggs  &  Cobb  Tanning 
Company). 


Acton    (West  and   South  Water   Supply   District). 

July  23,  1912. 

To  the  Board  of   Water  Commissioners  of  West  and  South   Water  Supply 
District  of  Acton,  Acton,  Mass. 

Gentlemen  :  —  The  State  Board  of  Health  has  considered  your  ap- 
plication of  July  10  for  its  advice  and  approval  of  the  use  of  water 
from  tubular  wells  located  in  Beed's  Meadow,  so  called,  about  one-half 
mile  west  of  West  Acton  village  and  a  few  hundred  feet  north  of 
Massachusetts  Avenue,  as  a  source  of  water  supply  for  the  West  and 
South  Water  Supply  District  of  Acton,  and  has  caused  the  locality  to 
be  examined  by  its  engineer  and  samples  of  water  from  test  wells  in  this 
locality  to  be  analyzed. 

The  results  of  analyses  of  samples  of  water  collected  daily  during  a 
pumping  test  from  June  24  to  July  1,  1912,  show  that  the  quantity  of 
iron  present  diminished  during  the  test  and  at  the  end  became  insignifi- 
cant, and  that  the  hardness  of  the  water  is  about  the  same  as  that  of 
other  ground  waters  in  this  section  of  the  State.     The  quality  of  the 
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water  aa  shown  by  this  test  is,  in  the  opinion  of  the  Board,  satisfactory 
for  domestic  purposes. 

The  quantity  of  water  pumped  during  the  test  was  much  in  excess  of 
the  quantity  that  will  be  required  for  the  supply  of  Acton  under  present 
conditions.  The  recovery  of  the  wells  was  somewhat  slow,  but,  con- 
sidering the  extremely  dry  weather  that  prevailed  before,  during  and 
after  the  test,  the  indications  are  favorable  for  obtaining  from  wells  in 
this  region  an  adequate  quantity  of  water  for  all  reasonable  requirements 
of  the  district,  unless  the  use  of  water  shall  become  much  greater  than 
is  required  for  all  purposes  at  the  present  time. 

The  Board,  acting  under  the  provisions  of  chapter  326  of  the  Acts  of 
the  year  1912,  advises  the  taking  of  water  for  the  supply  of  Acton  from 
the  region  in  which  the  recent  test  was  made,  and  approves  the  location 
of  wells  as  sources  of  water  supply  for  the  town  in  the  neighborhood  of 
the  wells  used  during  the  test.  It  is  advisable  that  in  putting  in  addi- 
tional wells  they  be  located  at  the  edge  of  the  upland,  and  the  location 
of  wells  in  considerable  deposits  of  peaty  material  should  be  avoided. 

Amherst. 

Oct.  18,  1912. 

To  the  Amherst  Water  Company,  Amherst,  Mass.,  Mr.  L.  D.  Hills,  President. 

Gentlemen  :  — In  response  to  your  communication  of  Oct.  8,  1912, 
relative  to  the  use  of  Amethyst  or  Orient  Brook  as  an  auxiliary  source 
of  water  supply  for  temporary  use,  the  State  Board  of  Health  has 
caused  the  brook  and  its  surroundings  to  be  examined  by  one  of  its 
engineers  and  a  sample  of  the  water  to  be  analyzed. 

The  results  of  the  examination  show  that  the  conditions  affecting  this 
brook  are  much  the  same  as  they  were  found  to  be  when  this  stream  was 
first  proposed  as  a  temporary  source  of  water  supply  in  October,  1910. 
There  is  a  considerable  number  of  dwelling  houses  with  outbuildings 
within  the  watershed,  and  a  picnic  ground  is  located  just  above  the  pro- 
posed intake.  Most  of  the  buildings  on  the  watershed  are  located  at 
considerable  distances  from  the  streams,  and  there  is  little  danger  that 
drainage  from  them  will  pollute  the  water  supply,  but  each  group  of 
buildings  should  be  carefully  inspected  and  such  measures  taken  as 
will  prevent  the  possibility  of  the  pollution  of  the  streams  therefrom, 
especially  at  times  of  heavy  rain  when  the  ground  is  frozen.  Special 
care  should  be  taken  to  prevent  pollution  from  a  group  of  farm  build- 
ings located  on  the  stream  which  enters  the  brook  from  the  north  about 
three-quarters  of  a  mile  above  the  proposed  intake,  and  it  is  advisable 
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that  the  use  of  the  picnic  ground  should  be  discontinued  while  the  brook 
water  is  being  supplied  to  the  town. 

With  the  precautions  herein  suggested  the  Board  approves  Amethyst 
or  Orient  Brook  as  a  temporary  source  of  water  supply  for  the  Amherst 
Water  Company ;  but  the  water  should  not  be  used  after  about  December 
1,  when  the  ground  becomes  frozen,  unless  it  is  certain  that  danger  of 
pollution  under  those  conditions  has  been  prevented. 

ASHBUENHAM. 

Nov.  7,  1912. 
To  the  Board  of  Water  Commissioners,  Ashbumham,  Mass. 

Gentlemen  :  —  The  State  Board  of  Health  received  from  you  on 
Oct.  2,  1912,  a  request  to  set  a  date  for  the  inspection  of  a  well  to  be 
used  as  a  source  of  water  supply  and,  subsequently,  a  request  for  an 
examination  of  the  water  to  determine  its  fitness  for  domestic  use. 

In  response  to  this  request  the  Board  has  caused  the  well  and  its 
surroundings  to  be  examined  by  one  of  its  engineers  and  samples  of  the 
water  to  be  analyzed. 

It  appears  that  the  water  supply  is  taken  from  a  well  located  about  30 
feet  from  the  shore  of  Upper  Naukeag  Pond  at  high  water,  the  bottom 
of  which  is  about  13  feet  below  high  water  and  6  feet  below  low  water  in 
the  pond.  It  also  appears  that  four  lines  of  tile  pipe  4  inches  in 
diameter  laid  side  by  side  have  been  constructed  from  outside  of  the 
wall  of  the  well  to  a  point  in  the  pond  about  160  feet  from  high-water 
mark,  the  pipes  terminating  at  a  depth  of  11  feet  below  high-water 
mark. 

The  Board  is  informed  that  these  pipes  are  laid  with  open  joints,  are 
covered  with  gravel  at  least  4  feet  in  depth,  and  that  the  masonry  wall 
of  the  well  at  the  outer  edge  of  which  the  pipes  terminate  is  laid  with- 
out mortar  so  that  the  water  from  the  pipes  may  freely  enter  the  well. 

The  results  of  the  analyses  show  that  the  water  taken  from  the  well 
and  from  a  hydrant  between  the  pumping  station  and  the  reservoir  con- 
tains a  much  larger  quantity  of  organic  matter  than  is  found  in  ground 
waters  and  has  many  of  the  characteristics  of  water  taken  directly  from 
Upper  Xaukeag  Pond.  The  results  of  examinations  made  on  October  21 
showed  that  the  number  of  bacteria  in  the  pipe  system  was  very  high 
and  the  water  at  that  time  unsafe  for  drinking. 

At  the  suggestion  of  the  Board  the  pipes  were  subsequently  flushed, 
and  samples  collected  on  November  1  show  that  the  number  of  bacteria 
in  the  pipe  system  is  much  smaller  than  at  the  previous  time,  though 
very  much  greater  than  found  in  Upper  Xaukeag  Pond.  It  is  probable 
that  further  flushing  will  remove  the  objectionable  water  from  the  pipes, 
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and  the  Board  recommends  that  the  pipes  and  reservoir  be  again 
thoroughly  flushed  and  thereafter  the  water  can  be  supplied  to  the  town; 
but  the  inhabitants  should  be  warned  to  boil  this  water  before  drinking 
for  a  period  of  at  least  two  weeks  after  the  flushing  is  completed. 

It  is  probable  that  the  greater  part  of  the  water  drawn  from  the  well 
is  derived  from  the  pond  b}r  partial  filtration  or  straining  through  the 
gravel  covering  into  the  tile  pipes  which  lead  to  the  wall  of  the  well. 
Filters  or  strainers  of  this  kind  are  not  now  used,  experience  with  such 
works  in  earlier  years  having  shown  that  under  such  conditions  the 
quality  of  the  water  generally  deteriorates  after  a  longer  or  shorter 
period  of  use  and  becomes  affected  by  growths  of  Crenothrix  and  the 
presence  of  an  excessive  quantity  of  iron  in  the  water. 

The  purity  of  this  supply  will  depend  largely  upon  the  conditions 
affecting  the  purity  of  the  water  of  Naukeag  Pond,  and  it  appears  to 
the  Board  probable  that,  by  the  enforcement  of  suitable  sanitary  regu- 
lations, the  pollution  of  the  water  may  be  prevented  so  that  it  will  not 
be  unsafe  for  drinking;  but,  on  account  of  the  character  of  the  works 
through  which  the  water  is  taken,  and  the  fact  that  the  organism 
Crenothrix  has  already  been  found  in  a  sample  taken  from  the  pipes, 
there  is  much  danger  that  the  quality  of  the  water  will  deteriorate  in 
future  and  become  objectionable  for  many  domestic  uses. 

The  Board  recommends  that  the  pipes  and  reservoir  be  thoroughly 
flushed  before  the  water  is  used  and  that  suitable  regulations  be  estab- 
lished, if  necessary,  to  prevent  the  pollution  of  the  water  of  Upper 
Naukeag  Pond,  from  which  the  supply  is  largely  derived.  If  the  quality 
of  the  water  deteriorates,  investigations  should  be  made  with  a  view  to 
obtaining  a  ground  water  supply  from  wells  or  other  suitable  sources 
near  the  pond. 

Athol. 

June  20,  1912. 
To  the  Board  of  Water  Commissioners,  Athol,  Mass. 

Gentlemen  :  —  The  State  Board  of  Health  received  from  you  through 
your  engineer  on  June  3  the  following  application  relative  to  a  modifica- 
tion in  that  portion  of  the'  plan  recently  approved  by  this  Board  for 
taking  water  from  Thousand  Acre  Meadow  Brook,  which  relates  to  the 
filters :  — 

We  wish  to  file  with  your  Board  for  your  approval  a  supplementary  plan 
of  Thousand  Acre  Meadow  Brook  additional  water  supply  for  Athol. 

This  supplementary  plan  shows  a  modification  of  the  original  plans  by 
changing  the  location  of  the  filter  beds.  In  the  original  plans  it  was  pro- 
posed to  construct  the  filter  beds  at  a  point  a  short  distance  above  the  new 
intake  reservoir  now  constructed  on  Thousand  Acre  Meadow  Brook. 
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As  the  supplementary  plan  shows,  it  is  now  proposed  to  construct  the  filter 
beds  at  a  point  adjacent  to  the  Summer  Street  Reservoir.  By  doing  this,  we 
shall  not  only  be  able  to  filter  the  Thousand  Acre  Meadow  Brook  supply  but 
also  the  Newton  supply,  since  both  supplies  discharge  into  the  Summer  Street 
Reservoir  through  the  same  pipe  line. 

The  change  in  the  location  of  the  filter  beds  shoidd  be  an  improvement, 
as  in  the  original  plans  the  filtered  water  of  Thousand  Acre  Meadow  Brook 
had  to  mix  with  the  raw  water  from  the  Newton  Reservoir  before  it  reached 
the  Summer  Street  Reservoir.  Besides,  the  change  will  give  better  control 
over  the  two  different  sources  especially  relative  to  the  elimination  of  odors 
and  tastes. 

The  filters  can  also  be  constructed  cheaper  at  the  new  location  and  can  be 
maintained  and  better  looked  after  on  account  of  being  so  near  the  village 
than  if  constructed  at  the  original  location. 

The  filter  beds  constructed  on  the  new  location  shall  be  the  regular  standard 
type  of  uncovered  slow  sand  water  filters,  as  shown  by  the  detailed  plans 
enclosed. 

The  Board  has  caused  the  proposed  new  location  of  the  filters  to  be 
examined  by  one  of  its  engineers  and  has  considered  the  plans  and 
information  presented. 

The  plan  now  proposed  has  the  advantage  over  that  formerly  sub- 
mitted in  that  it  will  make  practicable  the  filtration  of  the  water  from  the 
Newton  Reservoir  in  addition  to  that  from  Thousand  Acre  Meadow 
Brook,  so  that  the  entire  supply  to  the  low-service  district  will  be  filtered 
in  the  neighborhood  of  the  Summer  Street  Reservoir. 

The  proposed  filters,  as  shown  upon  the  plans  presented,  appear  to  be 
well  designed  for  the  purpose,  and,  at  the  present  rate  of  consumption 
of  water  in  the  low-service  district,  the  rate  of  filtration,  when  both 
beds  are  in  use,  will  probably  not  exceed  1,000,000  gallons  per  acre  per 
day.  The  waters  to  be  filtered  are  practically  unpolluted,  but  the  water 
of  the  Thousand  Acre  Meadow  supply  is  affected  by  a  high  color,  and 
that  of  the  Newton  Reservoir  at  times  by  an  objectionable  taste  and 
odor.  The  filtration  of  the  water  as  proposed  will  doubtless  greatly  im- 
prove the  quality  of  the  water  and  make  it  satisfactory  for  domestic  use. 
If  at  some  future  time  it  should  be  desirable  to  increase  the  area  of 
filters  or  provide  double  filtration,  it  will  be  practicable  to  do  so  at  this 
location. 

In  the  opinion  of  the  Board  the  change  in  the  location  of  the  filters, 
as  now  proposed,  is  a  desirable  one,  and  the  Board  recommends  its 
adoption. 
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Bar  ni:. 

Aug.  26,  1912. 
To  the  Board  of  Water  Commissioners,  Barre,  Mass. 

Gentlemen  :  —  The  State  Board  of  Health  has  considered  your  ap- 
plication for  advice  relative  to  the  use  of  Allen's  Pond  as  a  temporary 
source  of  water  supply,  and  has  caused  the  pond  and  its  surroundings  to 
be  examined  by  one  of  its  engineers  and  samples  of  the  water  to  be 
analyzed.  The  results  of  the  examination  show  no  material  change  in  the 
conditions  affecting  the  water  of  this  pond  since  it  was  approved  as  a 
source  of  temporary  supply  to  meet  an  emergency  in  1909.  Your  present 
supply  having  become  affected  by  organic  matter  to  such  an  extent  as  to 
make  it  unfit  for  many  domestic  uses,  the  use  of  Allen's  Pond  as  a  tem- 
porary water  supply  is,  in  the  opinion  of  the  Board,  the  best  practical 
method  of  relieving  the  present  emergency. 

The  cause  of  the  objectionable  condition  of  your  present  supply  is 
the  presence  of  great  numbers  of  the  organism  Anabcena,  which  has  fre- 
quently caused  objectionable  conditions  in  the  water  supplies  of  other 
places.  The  organism  flourishes  most  abundantly  in  the  latter  part  of 
the  summer  and  early  autumn,  and,  in  waters  in  which  it  is  found  in 
large  numbers,  it  usually  returns  from  year  to  year,  though  the  effect  of 
its  presence  is  usually  much  more  marked  in  some  years  than  in  others. 
Its  appearance  in  this  reservoir  is  doubtless  due  in  part  to  the  fact  that 
much  of  the  water  entering  it,  especially  in  the  drier  part  of  the  year, 
comes  from  the  ground,  and  such  organisms  usually  flourish  most  abun- 
dantly in  ground  waters  which  are  exposed  to  light.  The  use  of  water 
containing  these  organisms  for  domestic  purposes  does  not  appear  to 
have  an  injurious  effect  upon  health. 

It  is  probable  that  by  drawing  off  the  reservoir  and  cleaning  it  thor- 
oughly, as  you  propose,  relief  from  the  presence  of  organic  growths  may 
be  experienced  for  a  time,  but  under  the  conditions  affecting  this  reser- 
voir the  organisms  are  likely  to  appear  again  in  the  future. 

It  is  probable  that  the  water  of  this  reservoir  will  continue  to  be  of 
good  quality  during  a  large  part  of  the  year,  but  a  suitable  auxiliary 
supply  for  use  when  the  reservoir  water  is  objectionable  or  the  supply 
therefrom  inadequate  is  greatly  needed.  The  water  of  Allen's  Pond  is 
highly  colored  and  not  a  desirable  water  for  continued  use,  and  the 
Board  recommends  that  an  investigation  be  made  with  a  view  to  securing 
an  auxiliary  supply  of  water  of  good  quality  for  domestic  purposes  from 
some  suitable  source  in  the  region  about  your  present  works.  If  you 
decide  to  make  investigations  with  a  view  to  obtaining  an  auxiliary  supply, 
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the  Board  will,  if  you  so  request,  make  the  necessary  analyses  of  the 
water,  and  will  give  you  further  advice  when  you  have  the  results  of  in- 
vestigations to  present. 

BLACKSTOXE    (  MlLLVILLE  )  . 

June  6,  1912. 

To  the  Committee  on  Water  Supply,  Millville,  Mass.,  Rev.  J.  F.  Leonard, 

Chairman. 

Gentlemen  :  —  The  State  Board  of  Health  has  considered  your  appli- 
cation for  advice  as  to  a  water  supply  for  the  village  of  Millville,  to 
be  taken  from  Angelica  Brook  southeast  of  the  village,  and  has  caused 
the  locality  to  be  examined  by  one  of  its  engineers  and  samples  of  the 
water  from  the  brook  and  from  a  spring  near  its  headwaters  to  be 
analyzed. 

The  results  of  the  examination  show  that  there  are  no  dwelling  houses 
in  the  immediate  neighborhood  of  the  brook  and  its  tributaries  and  very 
few  within  its  watershed,  and  the  analyses  indicate  that  the  ground 
water  of  this  locality  would  be  of  good  quality  for  domestic  purposes.  The 
character  of  the  soil  within  the  watershed  appears  to  be  coarse  and 
porous,  judging  from  surface  indications,  and  conditions  are  favorable 
for  obtaining  water  freely  from  the  ground  in  the  valley  of  this  brook; 
but  the  area  of  the  watershed  is  very  limited,  amounting,  according  to 
the  information  available  to  the  Board,  to  but  little  over  100  acres,  and 
it  is  doubtful,  in  the  opinion  of  the  Board,  whether  a  sufficient  quantity 
of  water  could  be  obtained  from  this  valley,  even  with  extensive  col- 
lecting works,  to  supply  the  requirements  of  the  village  for  a  considerable 
time  in  the  future,  unless  supplemented  at  times  from  some  other  source. 

Under  the  circumstances,  the  cost  of  obtaining  a  supply  from  the 
valley  of  this  brook  might  be  greater  than  the  cost  of  works  for  obtaining 
a  supply  at  a  somewhat  greater  distance  from  the  village  if  a  suitable 
supply  can  be  found  within  a  reasonable  distance.  Investigations  made 
several  years  ago  indicated  that  ground  water  of  good  quality  could  be 
obtained  in  the  lower  part  of  the  valley  of  the  brook  flowing  from  Iron- 
stone Eeservoir,  and  the  character  of  the  soil  in  that  valley  also  ap- 
peared to  be  favorable  for  obtaining  water  freely  from  the  ground.  On 
account  of  the  larger  size  of  the  watershed  the  conditions  in  that  locality 
appear  to  be  more  favorable  for  obtaining  an  adequate  supply  of  water 
for  the  village  than  in  the  valley  of  Angelica  Brook,  and,  so  far  as  can 
be  judged  from  the  information  available,  there  would  be  little  difference 
in  the  quality  of  the  ground  water  of  these  localities. 

It  is  impracticable  to  determine  definitely  the  feasibility  and  probable 
cost  of  obtaining  a  supply  from  either  source  until  further  tests  have  been 
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made;  but,  since  the  conditions  appear,  on  the  whole,  to  be  more  favor- 
able for  obtaining  an  adequate  supply  of  good  water  for  the  village 
in  the  valley  of  the  brook  flowing  from  Ironstone  Eeservoir,  the  Board 
recommends  that  tests  be  made  first  in  that  valley.  If  the  results  there 
are  not  found  to  be  satisfactory  the  tests  might  then  be  made  in  the 
valley  of  Angelica  Brook. 

The  Board  recommends  that  you  also  have  estimates  of  the  cost  of 
works  from  the  two  localities  prepared,  and  the  Board  will,  upon  appli- 
cation, give  you  further  advice  in  the  matter  when  you  have  the  results 
of  further  investigations  to  present. 

BOXFORD. 

Jan.  4,  1912. 

To  the  Board  of  Selectmen  of  the  Town  of  Boxford,  Mr.  Edward  E.  Pearl, 

Chairman. 

Gentlemen  :  —  The  State  Board  of  Health  has  considered  your  appli- 
cation for  advice  as  to  a  proposed  water  supply  for  the  town  of  Boxford, 
in  which  Stiles  Pond  or  Fish  Brook  are  suggested  as  possible  sources  of 
supply,  and  has  caused  the  locality  to  be  examined  by  its  engineer. 

Stiles  Pond  would  furnish  an  ample  quantity  of  water  for  all  the 
requirements  of  Boxford,  and  the  water  is  no  doubt  suitable  for  domestic 
purposes,  but  the  pond  is  located  at  such  a  distance  from  the  thickly 
populated  parts  of  the  town  that  the  cost  of  a  supply  from  that  source 
under  the  existing  circumstances  would  be  excessive. 

The  water  of  Fish  Brook  is  highly  colored  and  the  source  is  an 
undesirable  one  from  which  to  take  water  directly  for  the  supply  of 
Boxford.  There  is  no  doubt  that  a  good  ground  water  supply,  on 
account  of  its  freedom  from  color,  taste  and  odor,  and  its  low  tempera- 
ture in  the  summer  season,  would  be  far  more  satisfactory  than  either  of 
the  sources  mentioned,  and  a  general  examination  of  the  town  shows  that 
there  are  a  number  of  places  where  the  conditions  appear  to  be  favorable 
for  obtaining  water  freely  from  the  ground  by  means  of  tubular  wells 
or  other  suitable  works. 

The  Board  recommends  that,  before  deciding  upon  a  source  of  water 
supply,  tests  be  made  by  means  of  tubular  wells,  with  a  view  to  obtaining 
a  supply  of  water  from  the  ground,  and  the  most  favorable  place  in  which 
to  begin  these  tests  will  probably  be  in  the  valley  of  Fish  Brook,  south  or 
southwest  of  the  main  village. 

For  the  supply  of  "West  Boxford,  when  a  water  supply  becomes  neces- 
sary in  that  part  of  the  town,  several  sources  are  available,  including 
Hoveys  Pond.  Johnson's  Pond  and  the  valley  of  the  Parker  River. 

In  the  opinion' of  the  Board,  any  rights  that  may  be  granted  for  the 
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taking  of  water  for  the  water  supply  of  any  city  or  town  from  the 
Ipswich  Eiver,  Parker  Eiver  or  other  watersheds1  within  the  limits  of 
Boxford  should  be  subject  to  a  prior  right  of  the  town  of  Boxford  and 
its  inhabitants  to  the  use  of  water  from  any  of  these  sources  for  all  the 
purposes  of  a  public  water  supply,  including  the  use  of  water  for  domes- 
tic, mechanical  and  manufacturing  purposes,  the  extinguishment  of  fires 
and  the  irrigation  of  lawns  and  crops. 

Bridgewater  and  East  Bridgewater. 

July  29,  1912. 
To  the  Bridgeivaters  Water  Company,  Bridgewater,  Mass. 

Gentlemen  :  —  The  State  Board  of  Health  has  considered  your  appli- 
cation for  advice  as  to  an  additional  water  supply  for  the  towns  of 
Bridgewater  and  East  Bridgewater,  and  has  caused  the  proposed  sources 
of  supply  to  be  examined  and  samples  of  their  waters  to  be  analyzed. 

The  first  investigations,  those  at  the  southerly  end  of  Nippenickett 
Pond,  disclosed  a  small  area  from  which  ground  water  could  be  obtained 
very  freely  at  a  few  places.  The  area  from  which  water  was  obtained 
from  the  ground  in  this  locality,  however,  was  very  limited,  and  analyses 
of  samples  of  water  from  the  most  favorable  wells  showed  that  it  con- 
tained a  larger  quantity  of  organic  matter  than  is  found  in  good  ground 
waters  and  an  excessive  quantity  of  iron,  which  would  make  it  objec- 
tionable for  domestic  purposes. 

Subsequently,  after  further  investigations,  test  wells  were  sunk  along 
the  western  bank  of  the  Matfield  Eiver  in  the  northeasterly  part  of  the 
town  of  Bridgewater.  These  tests  indicated  the  existence  of  a  stratum 
of  porous  soil  beneath  the  surface  through  which  water  could  be  drawn 
in  a  considerable  quantity,  and  later  on  a  number  of  test  wells  in  this 
locality  were  connected  to  a  steam  pump  and  a  pumping  test  made  by 
pumping  continuously  from  these  wells  for  a  period  of  eight  days,  from 
July  3  to  July  11.  Samples  of  water  collected  at  frequent  intervals 
during  this  test  indicated  that  the  ground  water  in  this  region  would 
be  of  good  quality  for  domestic  purposes. 

The  quantity  of  water  pumped  from  the  wells  during  the  test  ranged 
from  245,000  gallons  to  307.000  gallons  per  day,  and  averaged  about 
275,000  gallons  per  day.  The  soil  penetrated  by  the  more  southerly  of 
the  test  wells  was  somewhat  fine,  but  was  coarser  in  other  places  tested. 

While  the  quantity  of  water  obtained  from  the  test  wells  during  the 
recent  pumping  test  was  somewhat  limited,  the  conditions  about  these 
wells  appear  to  the  Board  favorable  for  obtaining  a  considerably  larger 
supply  of  water  by  extending  the  collecting  works,  and  in  view  of  the 
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good  quality  of  the  water  obtained  from  these  wells  during  the  pumping 
test,  and  of  the  urgent  need  of  an  additional  supply  to  meet  the  imme- 
diate requirements  of  the  towns,  the  Board  recommends  the  taking  of 
water  from  the  ground  in  this  region  as  an  additional  water  supply  for 
the  Bridgewaters  "Water  Company. 

The  water  of  your  present  sources  of  supply  is  of  unsatisfactory 
quality  on  account  of  an  excessive  quantity  of  iron,  but  it  is  likely  that, 
after  an  additional  supply  becomes  available,  by  discontinuing  such  of 
your  present  wells  as  furnish  water  of  inferior  quality,  the  remaining 
wells  may  be  used  without  objection. 

Chelmsford  ("Wells). 

June  6,  1912. 
To  the  Board  of  Health  of  the  Toun  of  Chelmsford. 

Gextlemex  :  —  In  response  to  complaints  as  to  the  character  of  the 
water  of  certain  wells  used  as  sources  of  domestic  water  supply  in  that 
part  of  the  town  of  Chelmsford  known  as  Westlands,  the  Board  has 
caused  a  number  of  the  wells  in  that  village  to  be  examined  and  samples 
of  their  waters  to  be  analyzed. 

The  results  of  the  analyses  show  that  the  water  of  the  well  on  the 
premises  of  George  H.  Holt  has  an  objectionable  odor  and  contains  a 
larger  quantity  of  organic  matter  and  bacteria  than  is  found  in  good 
well  waters.  There  are  sources  of  pollution  on  these  premises  at  no 
great  distance  from  the  well,  and  a  sewer  drain  from  a  neighboring 
house  apparently  passes  very  close  to  the  well.  Considering  the  circum- 
stances, the  well  cannot  be  regarded  as  a  safe  source  from  which  to  take 
water  for  drinking. 

The  water  from  the  well  on  the  premises  of  Lynwood  Norton,  though 
showing  evidence  of  previous  pollution,  was  probably  at  the  time  of 
examination  safe  for  drinking. 

The  wells  on  the  premises  of  G.  "W.  Bell,  John  Fox.  Grant  S.  Fletcher 
and  J.  L.  Jones  showed  no  evidence  of  serious  pollution  at  the  time  the 
examination  was  made. 

The  water  entering  the  wells  of  "W.  B.  Johnson,  James  E.  Grant. 
Thomas  F.  Sheehan  and  Andrew  J.  Boise  has  at  some  time  been  badly 
polluted,  and,  in  the  opinion  of  the  Board,  the  water  of  these  wells  is 
unsafe  for  drinking. 

The  water  of  the  well  at  the  house  of  Herbert  S.  Sargent,  located  in 
the  cellar  of  the  dwelling  house,  though  showing  some  evidence  of 
previous  pollution,  was  probably  at  the  time  of  the  examination  safe  for 
drinking.     The  water  of  this  well  contains  a  considerable  quantity  of 


84  STATE  BOARD  OF  HEALTH.  [Pub.  Doc. 

iron,  however,  and  is  not  a  desirable  drinking  water,  and  there  are 
sources  of  pollution  at  no  great  distance  which  may  at  any  time  affect 
unfavorably  the  quality  of  the  water  of  the  well. 

The  results  of  the  examination  as  a  whole  show  that  there  is  a  great 
need  of  a  general  water  supply  in  this  village,  and  the  Board  recom- 
mends that  the  town  take  measures  without  delay  to  introduce  a  general 
water  supply  from  some  suitable  source. 

Chester. 

Sept.  5,  1912. 

To  the  Board  of   Water  Commissioners  of  the  Town  of  Chester,  Mr.  J.  J. 
Harrington,  Chairman. 

Gentlemen  :  —  The  State  Board  of  Health  received  from  you  on 
August  12  the  following  application  for  advice  as  to  an  additional  water 
supply  for  the  town  of  Chester :  — 

Our  source  of  supply  has  become  inadequate  to  meet  the  demands  upon  it, 
and  unless  rain  comes  within  a  very  few  days  we  shall  have  a  water  famine 
all  over  the  town,  since  already  the  supply  has  failed  to  give  service  on  the 
higher  grounds. 

We  therefore  solicit  your  advice  as  to  what  is  best  to  be  done  in  the  emer- 
gency, and  also  as  to  the  advisability  of  increasing  the  supply  by  the  construc- 
tion of  a  storage  reservoir  on  Austin  Brook  above  the  present  reservoir,  if 
such  can  be  done  economically,  or  by  the  addition  of  any  one  of  the  proposed 
sources  suggested  in  1893.  .  .  . 

The  sources  suggested  in  1893  in  connection  with  an  examination  and 
investigation  for  a  water  supply  for  Chester  were  Austin  Brook,  the 
source  now  used  for  the  supply  of  the  town,  Blandford  Brook,  Walker 
Brook  and  Horn  Pond,  and  the  Board  has  caused  these  sources  to  be 
examined  and  samples  of  their  waters  to  be  analyzed. 

The  water  of  Austin  Brook  is  of  excellent  quality,  and  its  watershed 
appears  to  be  free  from  sources  of  pollution.  The  quantity  of  water 
supplied  by  this  source  is  adequate  for  all  the  requirements  of  the  town 
during  the  greater  part  of  the  year,  and  it  is  only  during  a  few  months 
in  the  summer  season  that  an  additional  supply  is  required.  An  exami- 
nation of  the  watershed  shows  that  the  valley  is  steep  and  narrow,  and 
the  construction  of  a  suitable  reservoir  of  sufficient  size  to  increase 
materially  the  yield  of  this  watershed  would  probably  be  difficult  and 
expensive. 

Of  the  sources  mentioned  in  1893,  Blandford  Brook  might  furnish  an 
adequate  additional  supply  for  present  needs,  but  the  water  of  this 
source  is  exposed  to  danger  of  pollution  from  dwelling  houses  within  its 
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watershed,  and  the  water  would  probably  be  unfavorably  affected  by  the 
wash  of  highways  located  in  the  neighborhood  of  the  stream. 

Walker  Brook  has  a  large  watershed  and  would  furnish  an  ample 
supply  of  water  at  all  times,  but  the  watershed  contains  buildings  and 
farms,  and  the  water  is  also  exposed  to  pollution  from  the  wash  of 
the  highways. 

The  watershed  of  Horn  Pond  is  apparently  uninhabited,  and  the  re- 
sults of  analyses  show  that  the  water  is  of  good  quality  for  domestic  pur- 
poses. There  is  a  growth  of  water  plants  in  places  about  the  shores  of 
the  pond,  and  it  is  probable  that  at  times  the  water  is  affected  by 
growths  of  microscopical  organisms  in  common  with  the  waters  of  other 
ponds  and  reservoirs.  There  is  no  indication,  however,  that  the  water 
of  this  source  is  seriously  affected  by  such  growths.  The  quantity  of 
water  which  Horn  Pond  would  yield  would  be  ample  for  all  the  re- 
quirements of  Chester  if  used  in  connection  with  Austin  Brook,  and 
the  cost  of  a  supply  from  that  source  would  not  be  excessive. 

In  view  of  the  circumstances  the  Board  is  of  the  opinion  that  Horn 
Pond  is  the  most  appropriate  source  available  as  an  additional  water 
supply  for  the  town  of  Chester,  and,  if  used  in  connection  with  Austin 
Brook,  will  supply  all  of  the  water  required  for  the  town  until  its  popu- 
lation becomes  much  greater  than  at  the  present  time. 

Danvers. 

Dec.  5,  1912. 
To  the  Board  of  Water  Commissioners,  Danvers,  Mass. 

Gentlemen  :  —  The  State  Board  of  Health  received  from  you  on 
Nov.  20,  1912,  the  following  application  for  advice  relative  to  a  pro- 
posed additional  water  supply  for  the  town  of  Danvers,  to  be  obtained 
by  pumping  water  from  Boston  Brook  into  Middleton  Pond  and  at  some 
future  time  into  Swan  Pond :  — 

The  water  commissioners  of  the  town  of  Danvers  submit  for  your  approval 
plans,  together  with  report  and  estimated  cost  of  installing  an  additional 
water  supply,  which  supply  it  is  proposed  to  obtain  from  Boston  Brook. 

In  developing  the  supply,  a  low  dam  will  be  constructed  across  the  brook 
at  a  point  about  one-half  mile  from  its  junction  with  the  Ipswich  River.  A 
pumping  station  will  be  built  at  this  location  and  the  water  pumped  through 
a  twenty-four  inch  force  main  into  the  upper  end  of  Middleton  Lake.  At  some 
future  time  it  is  also  proposed  to  pump  water  from  Boston  Brook  into  Swan 
Pond.  In  order  to  provide  storage  the  water  surface  of  Middleton  Lake  will 
be  raised  five  feet.  The  water  surface  of  Swan  Pond  will  also  be  raised  when 
it  becomes  necessary  to  use  it  for  storage.  It  is  not  proposed  to  filter  the 
water  at  present.     Detailed  plans  have  not  been  made. 
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The  accompanying  plans  show  the  location  of  dam  on  Boston  Brook  and 
approximate  location  of  pumping  station  and  force  main.  It  is  proposed 
to  pump  water  from  Boston  Brook  during  the  sis  wet  months  only. 

As  the  town  desires  to  obtain  permission  from  the  Legislature  to  install 
the  supply,  we  would  respectfully  request  the  consent  of  your  Board  to  the 
proposed  plan  as  submitted. 

The  application  is  accompanied  by  plans  of  the  proposed  works  and  a 
report  by  your  engineer  describing  these  works.  From  this  report  it 
appears  that  the  plan  in  general  is  to  increase  the  available  storage 
capacity  in  Middleton  Pond  by  raising  the  dam  at  its  outlet  and  secur- 
ing an  additional  supply  by  pumping  water  from  Boston  Brook  during 
the  six  wet  months  only;  that  is,  during  the  months  from  December 
to  May,  inclusive.  The  plans  also  indicate  that  it  will  be  practicable 
to  increase  the  storage  in  Swan  Pond  by  raising  its  level,  and  that  the 
capacity  of  the  works  for  supplying  water  to  Danvers  can  be  further 
increased  in  this  way  when  necessary. 

The  Board  has  caused  the  locality  to  be  examined  by  its  engineer  and 
has  considered  the  plans  and  information  presented  therewith.  It  is 
evident,  from  experience  in  the  past  few  years,  that  the  quantity  of 
water  which  the  present  sources  of  water  supply  of  Danvers  are  capable 
of  furnishing  in  a  very  dry  period  is  no  greater  than  required  for  the 
present  uses  of  that  town  and  the  town  of  Middleton,  and  an  additional 
supply  is  necessary. 

The  results  of  the  investigations  by  your  engineer  show  that  it  is  prac- 
ticable, without  serious  difficulty,  to  raise  the  level  of  Middleton  Pond 
about  5  feet  and  in  that  way  increase  the  storage  capacity  by  about 
200,000,000  gallons.  The  raising  of  the  dam  will  flood  comparatively 
little  extra  land  excepting  a  large  swamp  on  the  northerly  side  of  the 
pond.  It  is  proposed  to  divert  the  water  of  this  swamp  through  a  pipe 
line  to  be  laid  along  the  northerly  side  of  the  pond  to  a  point  of  dis- 
charge into  the  brook  below  the  pond,  and  this  appears  to  be  a  satisfac- 
tory plan  of  preventing  injury  to  the  quality  of  the  water  from  the 
flooding  of  this  swamp.  Elsewhere  around  the  pond  the  plans  provide  for 
removing  the  soil  and  organic  matter  from  the  area  flooded  and  de- 
positing it  in  shallow  places  where  it  can  be  faced  suitably  with  gravel 
and  thus  prevent  its  coming  in  contact  with  the  water. 

The  watershed  of  Boston  Brook  is  sparsely  populated,  and  it  will 
not  be  difficult  to  prevent  danger  of  the  pollution  of  its  waters.  The 
water  of  the  brook  is  considerably  colored,  but  its  quality  is  best  in  the 
winter  and  spring  seasons  and  at  that  time  differs  but  little  in  character 
from  the  Avater  of  Middleton  Pond,  which  has  long  been  used  for  the 
supply  of  the  town. 
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In  the  opinion  of  the  Board  the  plan  is  an  appropriate  one  for  in- 
creasing the  water  supply  of  the  town  of  Danvers,  and  can  be  developed 
so  as  to  provide  an  adequate  supply  of  water  for  the  town  for  a  long  time 
in  the  future. 

If  provision  shall  be  made  requiring  a  certain  quantity  of  water  to 
run  in  the  brook  for  the  use  of  other  cities,  towns  and  proprietors  along 
the  stream  below,  as  in  the  case  of  the  grant  of  a  water  supply  from  the 
Ipswich  River  to  the  city  of  Lynn,  and  if  the  amount  required  to  be 
allowed  to  run  in  the  brook  should  be  the  same  in  proportion  to  the 
area  of  the  watershed  as  in  the  case  of  the  city  of  Lynn,  or  even  50  per 
cent,  greater  than  in  that  ease,  there  would  still  be  a  sufficient  quantity 
of  water  flowing  in  Boston  Brook  for  the  supply  of  the  town  of  Danvers 
for  many  years  in  the  future.  If,  however,  the  town  of  Peabody  should 
be  authorized,  under  the  provisions  of  chapter  640  of  the  Acts  of  the  year 
1911,  to  take  water  as  provided  in  that  act,  the  town  of  Danvers  would 
not  be  able  to  obtain  an  adequate  supply  from  Boston  Brook.  As  Boston 
Brook  appears  to  be  the  most  appropriate  source  of  additional  water 
supply  for  the  town  of  Danvers,  the  Board  is  of  the  opinion  that  that 
town  should  be  given  the  first  right  to  use  the  waters  of  Boston  Brook 
up  to  a  maximum  quantity  of  at  least  5,000,000  gallons  per  day  over 
the  amount  which  the  Legislature  may  require  to  be  allowed  to  flow 
in  the  brook  past  the  point  of  taking. 

It  is  important,  in  the  opinion  of  the  Board,  that  unnecessary  use 
and  waste  of  water  should  be  restricted,  and  the  Board  recommends 
that  the  introduction  of  meters  be  begun  by  the  town  and  continued  as 
rapidly  as  practicable  until  all  services  are  supplied  through  meters. 

East  Bridgewater. 

April  8,  1912. 

To    Messrs.    E.    S.    Whitmarsh,    Fred    P.    Whitmarsh    and    Arthur    C. 
Churchill,  Selectmen  of  the  Town  of  East  Bridgetcater. 

Gentlemen  :  —  The  State  Board  of  Health  received  from  you  on 
March  2,  1912,  the  following  petition  relative  to  a  proposed  water  supply 
in  the  town  of  East  Bridgewater,  to  be  taken  from  the  water  works  of 
the  city  of  Brockton :  — 

To  the  end  that  the  city  of  Brockton  may  supply  the  town  of  East  Bridge- 
water  with  water  from  Silver  Lake  for  the  extinguishment  of  fires  and  for 
domestic  and  other  purposes,  we,  as  selectmen  of  said  town,  on  behalf  thereof, 
hereby  apply  for  the  opinion  in  writing  in  accordance  with  section  9  of 
chapter  356  of  the  Acts  of  1899,  to  the  effect  that  Silver  Lake  is  a  natural 
and  proper  source  of  supply  for  said  town. 
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It  appears  that  the  village  of  Northville  in  the  town  of  East  Bridge- 
water,  including  40  to  50  houses,  is  already  supplied  with  water  from 
the  Silver  Lake  supply  of  the  city  of  Brockton,  the  main  pipe  of  which 
passes  very  close  to  the  village,  and  it  is  desired  to  continue  the  use 
of  this  supply. 

The  Board  has  caused  the  locality  to  be  examined  by  one  of  its 
engineers  and  has  considered  the  plan  presented  and  is  of  the  opinion 
that  Silver  Lake  is  a  natural  and  proper  source  of  supply  for  the  dis- 
trict in  question  in  the  town  of  East  Bridgewater. 

Egremont  (North  Egremont  Water  Company). 

Aug.  1,  1912. 
To  the  North  Egremont  Water  Company,  North  Egremont,  Mass.,  Mr.  Elmer 
L.  Corthell,  President. 

Gentlemen  :  —  The  State  Board  of  Health  received  from  you  on 
July  22  the  following  application  for  its  approval  of  Hollenbeck  Spring, 
so  called,  as  a  source  of  water  supply  for  the  village  of  North  Egremont, 
under  the  provisions  of  chapter  612  of  the  Acts  of  the  year  1912 :  — 

The  undersigned  respectfully  represent  that  the  North  Egremont  Water 
Company  was  incorporated  by  chapter  612  of  the  Acts  of  1912. 

The  incorporators  named  in  said  act  have  duly  accepted  the  same  by  unani- 
mous vote  at  a  meeting  called  and  held  for  the  purpose,  and  have  organized 
by  adopting  by-laws  and  electing  officers,  and  have  selected  as  the  water 
source  "  Hollenbeck  Spring,"  named  in  said  act,  and  they  hereby  petition 
your  Honorable  Board  to  view  the  said  water  source  and  give  your  approval 
of  it  as  a  proper  supply  for  the  uses  authorized  and  contemplated  in  said 
act  of  incorporation.  .  .  . 

In  response  to  this  application  the  Board  has  caused  the  spring  to  be 
examined  by  one  of  its  engineers  and  samples  of  the  water  to  be  analyzed. 
The  results  of  the  analyses  show  that  the  water,  in  common  with  many  of 
the  waters  of  this  section,  is  quite  hard,  but  in  other  respects  of  good 
quality  for  domestic  purposes. 

In  regard  to  the  quantity  of  water  which  the  spring  will  yield,  the 
information  supplied  by  your  observations  indicates  that  the  yield  prob- 
ably amounts  in  the  drier  part  of  the  year  to  a  quantity  greater  than 
would  be  required  for  the  present  needs  of  the  village  of  North  Egremont. 

The  detailed  plans  of  the  development  of  the  proposed  source  of  water 
supply  have  not  been  presented,  but  it  is  understood  that  they  will  in- 
clude the  construction  of  a  reservoir  holding  about  30,000  gallons  at  the 
site  of  the  present  location  of  the  spring.  It  will  be  important,  in  the 
opinion  of  the  Board,  in  order  to  protect  the  purity  of  the  water  and 
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prevent  deterioration,  that  this  reservoir  be  covered  so  as  to  prevent  the 
entrance  of  surface  water  and  exclude  the  light.  The  group  of  farm 
buildings  located  in  the  immediate  neighborhood  of  the  spring  do  not 
apparently  affect  the  quality  of  the  water  at  present.  It  would  be  de- 
sirable, however,  for  the  water  company  to  control  these  buildings,  and 
in  any  case  it  is  important  that  drainage  from  them  be  so  disposed 
of  at  all  times  that  it  may  not  reach  the  spring  or  any  reservoir  con- 
structed in  its  neighborhood  in  connection  with  your  sources  of  water 
supply. 

The  Board,  acting  under  the  provisions  of  chapter  612  of  the  Acts  of 
the  year  1912,  approves  the  proposed  taking  of  water  from  the  Hollen- 
beck  Spring  for  the  supply  of  the  village  of  North  Egremont. 


Egremont   (South  Egremont  Water  Company). 

June  25,  1912. 

To  the  South  Egremont  Water  Company,  Egremont,  Mass.,  Mr.  George  H. 

Read,  President. 

Gentlemen  :  —  The  State  Board  of  Health  has  considered  your  appli- 
cation for  its  advice  and  approval,  under  the  provisions  of  chapter  436 
of  the  Acts  of  the  year  1912,  of  the  taking  of  the  water  of  Goodale 
Brook  for  the  water  supply  of  the  village  of  South  Egremont,  and  ha? 
caused  the  locality  to  be  examined  by  one  of  its  engineers  and  samples  of 
the  Avater  of  the  brook  to  be  analyzed. 

The  results  of  the  analyses  show  that  the  water  of  Goodale  Brook  is 
of  good  quality  for  domestic  purposes,  and  from  an  examination  of  the 
watershed  it  appears  that  there  are  only  two  dwelling  houses  within  its 
limits  and  very  litle,  if  any,  land  under  active  cultivation. 

Under  existing  conditions  there  is  little  danger  of  the  pollution  of  the 
brook  from  any  source  within  its  watershed,  and  the  purity  of  the  water 
can  be  preserved  by  inspection  without  serious  difficulty.  Should  it  be 
found  necessary  for  the  protection  of  the  water  supply,  these  places  could 
doubtless  be  purchased  without  adding  greatly  to  the  cost  of  the  water 
supply. 

The  quantity  of  water  flowing  in  the  brook  is  probably  ample  at  all 
times  for  the  requirements  of  the  village.  If  a  reservoir  shall  be  con- 
structed on  the  stream  above  the  Curtis  farm,  as  proposed,  it  is  im- 
portant that  it  be  thoroughly  prepared  for  the  storage  of  water  by  re- 
moving all  stumps,  mud  and  other  organic  matter. 

The  Board  hereby  approves  the  taking  of  the  water  of  Goodale  Brook 
for  the  purpose  of  a  public  water  supply  for  the  village  of  South  Egre- 
mont. as  provided  in  chapter  436  of  the  Acts  of  the  year  1912. 
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Aug.  26,  1912. 
To  the  South  Egremont  Water  Company,  Egremont,  Mass.,  Mr.  George  H. 

Read,  President. 

Gentlemen  :  —  The  State  Board  of  Health  has  considered  your  com- 
munication of  Aug.  10,  1912,  in  which  you  request  approval  by  the  Board 
of  the  taking  of  water  for  the  water  supply  of  South  Egremont  from 
Goodale  Brook  at  a  point  about  2,000  feet  down  stream  from  the  point 
of  taking  approved  by  the  Board  in  its  communication  of  June  25,  1912, 
and  in  response  to  this  application  the  Board  has  caused  a  further  ex- 
amination of  the  locality  to  be  made  by  one  of  its  engineers,  and  has 
considered  the  plan  presented. 

It  appears  that  by  taking  water  farther  down  stream  at  the  new  lo- 
cation now  proposed,  it  will  be  practicable  to  construct  a  suitable  reser- 
voir at  small  cost  and,  on  the  whole,  make  a  considerable  saving  in  the 
total  cost  of  the  works.  The  examinations  made  by  the  Board,  however, 
show  that  there  is  a  group  of  farm  buildings  below  the  point  of  taking 
approved  last  June,  but  above  that  now  proposed,  which  is  a  serious 
menace  to  the  purity  of  the  water.  Under  the  circumstances,  the  Board 
does  not  approve  taking  water  at  the  new  location,  but,  if  the  group  of 
farm  buildings  referred  to  should  be  acquired  by  the  water  company 
and  removed,  there  would  be  no  objection,  in  the  opinion  of  the  Board, 
to  taking  water  from  Goodale  Brook  about  2,000  feet  down  stream  from 
the  location  approved  by  this  Board  on  June  25,  1912. 

Fall  River. 

Oct.  29,  1912. 
To  the  Reservoir  Commission,  Fall  River,  Mass.,  Mr.   Philip  D.  Borden, 

Clerk. 

Gentlemen  :  —  The  State  Board  of  Health  has  considered  your  request 
for  advice  as  to  whether,  in  the  opinion  of  the  Board,  it  is  essential  that 
all  ice-cutting  on  North  Watuppa  Pond  shall  be  gradually  terminated, 
and  as  to  the  advisability  of  taking  advantage  of  a  present  opportunity 
to  acquire  the  land  and  property  of  the  ice  company  situated  near  the 
junction  of  County  and  Pleasant  streets,  and  has  examined  the  present 
conditions  affecting  the  purity  of  the  water  of  the  pond. 

The  city  of  Fall  River  has  already  acquired  a  large  part  of  the  water- 
shed of  North  Watuppa  Pond,  and  the  Board  has  approved  plans  for 
diverting  the  polluted  waters  from  the  densely  populated  portions  of 
the  watershed  which  it  has  not  been  practicable  for  the  city  to  acquire 
by  purchase. 

The  cutting  of  large  quantities  of  ice  upon  the  pond  for  filling  the 
ice  houses  in  question  is,  in  the  opinion  of  the  Board,  a  menace  to  the 
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purity  of  the  water,  and  will  be  one  of  the  chief  remaining  dangers  of 
pollution  of  this  pond  after  your  other  plans  are  carried  out.  In  the 
opinion  of  the  Board  it  is  very  desirable  to  discontinue  the  cutting  of 
ice  upon  this  pond,  and  the  Board  recommends  that  the  property  in 
question  be  acquired  and  the  cutting  of  ice  discontinued. 


Freetown  (Assonet  and  Crystal  Spring). 

Feb.  1,  1912. 
To  the  Board  of  Selectmen,  Freetown,  Mass. 

Gentlemen  :  —  In  response  to  complaints  as  to  the  character  of  cer- 
tain wells  used  as  sources  of  domestic  water  supply  in  the  villages  of 
Assonet  and  Crystal  Spring,  the  Board  has  caused  an  examination  to  be 
made  of  wells  located  at  the  Crystal  Spring  Bleachery,  at  the  X.  E.  Davis 
gun  shop,  at  the  bleachery  of  Dailey  &  Laycock,  at  the  store  of  J.  H. 
Winslow,  and  at  the  houses  occupied  by  W.  A.  Davis,  Miss  C.  Hathaway, 
J.  W.  Grinnell,  C.  A.  Thompson,  Miss  M.  Watts,  Charles  Babbitt,  George 
Clark  and  W.  L.  Goff,  and  has  caused  samples  of  the  waters  of  these 
wells  to  be  analyzed. 

The  results  of  the  examinations  show  that  the  water  of  the  deep 
tubular  well  at  the  Crystal  Spring  Bleachery  is  of  good  quality  and,  in 
its  present  condition,  suitable  for  domestic  use;  but  the  waters  entering 
all  of  the  other  wells  have  evidently  been  badly  polluted  by  sewage 
and  not  thoroughly  purified  in  their  passage  through  the  ground  before 
entering  the  wells.  The  number  of  bacteria  present  in  most  of  the  wells 
was  high,  and  in  some  of  them  bacteria  characteristic  of  sewage  were 
found  to  be  present. 

In  the  opinion  of  the  Board  the  further  use  of  the  water  of  any  of 
these  wells  —  with  the  possible  exception  of  the  well  at  the  house  of 
J.  W.  Grinnell  — ■  should  be  prevented.  The  water  of  the  well  of  J.  "W. 
Grinnell,  though  it  had  evidently  at  some  time  been  considerably  pol- 
luted, had  been  quite  well  purified  in  its  passage  through  the  ground 
before  entering  the  well  and  in  its  present  condition  may  not  be  unsafe 
for  drinking;  but  changes  in  the  circumstances  affecting  its  pollution 
may  at  any  time  render  it  unsafe,  and  the  Board  cannot  recommend  its 
continued  use. 

The  results  of  the  examination  show  that  there  is  great  need  of  a 
general  water  supply  in  this  village,  and  the  Board  recommends  that 
the  town  take  measures  without  delay  to  introduce  a  general  water 
supply  from  some  suitable  source. 
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Feb.  1,  1912. 
To  X.  E.  Davis  &  Sons,  Assonet,  Mass. 

Gentlemen  :  —  An  examination  of  the  water  of  a  well  between  the 
houses  of  W.  A.  Davis  and  D.  L.  Johnson  which,  the  Board  is  informed, 
is  used  as  a  source  of  drinking  water  supply  for  the  employees  in  your 
factory,  shows  that  the  water  of  this  well  is  very  badly  polluted  and, 
in  the  opinion  of  the  Board,  that  water  of  good  quality  for  drinking 
sources  of  pollution  in  the  neighborhood  of  this  well,  and  it  is  unlikely, 
in  the  opinion  of  the  Board,  that  water  of  good  quality  for  drinking 
can  be  obtained  from  the  ground  in  this  vicinity. 

The  water  of  a  well  near  the  gun  shop,  from  which  water  is  taken  for 
washing,  fire  protection  and  other  purposes  in  the  factory,  was  also  found 
to  be  very  badly  polluted,  and,  while  it  does  not  appear  that  this  water 
is  used  for  drinking  by  the  employees,  it  is  supplied  in  the  factory  in 
such  a  way  that  it  might  be  used  for  this  purpose,  and  the  Board 
recommends  that  signs  be  placed  at  points  where  this  water  might  be 
used  for  drinking,  warning  employees  that  it  is  unsafe  for  such  use. 

The  Board  advises  that  a  supply  of  good  drinking  water  be  provided 
for  the  supply  of  the  employees  in  your  factory. 

Feb.  1,  1912. 
To  Messrs.  Dailey  &  Laycock,  Assonet,  Mass. 

Gentlemen  :  —  An  examination  of  the  water  of  a  well  near  your 
mill  in  Assonet  which,  the  Board  is  informed,  is  used  at  times  as  a 
source  of  drinking  water  supply  for  your  employees,  shows  that  the 
water  of  this  well  is  very  badly  polluted  and  unsafe  for  drinking,  and 
the  Board  advises  that  its  use  for  that  purpose  be  discontinued. 

The  Board  recommends  that  a  water  of  good  quality  be  provided  for 
the  use  of  employees  in  this  factory. 

Feb.  1,  1912. 

To  the  Puritan  Mills,  Mr.  Herman  G.  Myers,  President,  34  North  Main 
Street,  Fall  River,  Mass. 

Gentlemen  :  —  An  examination  of  the  water  of  a  well  situated  near 
the  house  of  W.  L.  Goff  from  which,  the  Board  is  informed,  water  is 
taken  for  drinking  in  your  mills  at  Assonet,  shows  that  this  water  is 
badly  polluted  and,  in  the  opinion  of  the  Board,  unsafe  for  drinking. 
The  Board  recommends  that  its  further  use  for  that  purpose  be  dis- 
continued. 

The  water  of  the  river,  which  is  supplied  for  washing  and  other  pur- 
poses in  the  mill,  is  not  safe  for  drinking,  and  notices  should  be  posted 
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at  all  places  where  this  water  can  be  drawn  that  it  is  unsafe  to  use 
for  drinking. 

The  Board  recommends  that  a  supply  of  good  drinking  water  be  pro- 
vided for  the  use  of  the  emplo}'ees  in  these  mills. 

Granville. 

Dec.  3,  1912. 

To  Mr.  John  M.  Stevexson,  President,  Granville  Center  Water  Company, 
Granville  Center,  Mass. 
Dear  Sir  :  —  The  State  Board  of  Health  received  from  you  on  Oct. 
18,  1912,  the  following  application  for  advice  as  to  a  proposed  water 
supply  for  the  village  of  Granville :  — 

The  residents  of  the  lower  or  Granville  village  are  urging  this  company 
to  extend  its  main  so  as  to  give  them  a  supply  of  water. 

We  would  be  willing  to  do  this  provided  we  were  sure  the  supply  available 
would  be  sufficient.  We  feel  that  the  village  of  Granville  Center  will  need 
all  that  is  available  at  this  elevation.  I  have  been  making  investigations  as 
to  an  entirely  new  supply  and  pipe  line  with  the  idea  that  this  company 
could  in  that  way  supply  this  new  demand.  So  far  I  can  find  but  two  brooks 
that  could  be  used.  Both  of  these  are  referred  to  in  the  State  Board  of  Health 
report  for  1899  (pages  15,  16,  191).  I  have  my  doubts  if  the  Tinker  Brook 
would  furnish  a  sufficient  supply,  but  the  Seymour  Brook  is  now  running  a 
very  good  quantity  and  evidently  would  furnish  the  desired  amount  with  a 
proper  storage  reservoir.  The  danger  from  contamination  of  this  brook  does 
not  seem  to  me  to  be  serious.  There  are  only  two  houses  and  protection  from 
these  could  be  easily  made.  There  is  an  urgent  demand  from  Granville 
Village  and  we  would  like  to  supply  it  if  we  can  do  so  without  too  much 
expense.  .  .  . 

If  this  company  should  decide  to  make  the  extension  it  would  be  necessary 
to  go  to  the  Legislature  for  the  authority  to  do  so.  For  that  reason  we  would 
like  the  advice  of  the  Board  as  soon  as  possible. 

In  response  to  this  application  the  Board  has  caused  the  proposed 
sources  of  supply  to  be  examined  by  one  of  its  engineers  and  samples 
of  their  waters  to  be  analyzed. 

The  results  of  the  analyses  indicate  that  the  waters  of  both  sources 
are  naturally  of  good  quality  for  the  purposes  of  a  domestic  water 
supply. 

Seymour  Brook  is  located  at  a  greater  distance  from  the  village  than 
Tinker  Brook,  and  at  the  point  at  which  the  waters  of  Seymour  Brook 
would  naturally  be  taken  for  the  supply  of  Granville  the  available 
drainage  area  as  shown  on  the  State  map  amounts  to  about  1.3  square 
miles.     The  stream  is  formed  of  two  main  tributaries  which  unite  just 
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above  the  natural  point  of  taking,  and  either  tributary  could  probably 
be  developed  by  the  construction  of  a  reservoir  so  as  to  provide  an 
adequate  water  supply  for  the  village  if  desired.  The  watershed  con- 
tains a  number  of  dwelling  houses  and  outbuildings,  nearly  all  of  which 
are  located  at  such  distances  from  the  streams  that  the  pollution  of  the 
water  could  probably  be  prevented  without  serious  difficulty,  but  it  would 
very  likely  be  necessary  to  acquire  some  of  the  buildings  in  order  to 
guard  properly  the  purity  of  a  water  supply  from  this  brook  or  either 
of  its  tributaries. 

Tinker  Brook  is  nearer  the  village  of  Granville  Center  than  Seymour 
Brook,  and  the  greater  part  of  the  Tinker  Brook  watershed  above  the 
point  at  which  it  would  naturally  be  taken  for  the  supply  of  Granville 
is  uninhabited,  but  the  southerly  tributary  drains  a  portion  of  the  village 
of  Granville  Center.  It  is  probable  that  by  constructing  a  reservoir  of 
suitable  size  on  Tinker  Brook,  and  diverting  the  water  of  the  southerly 
branch  so  that  it  would  discharge  into  the  stream  below  the  reservoir, 
a  sufficient  quantity  of  good  water  could  be  obtained  for  the  supply  of 
Granville  Village  from  the  uninhabited  portions  of  the  watershed.  In 
order  to  obtain  an  adequate  supply  at  all  times  it  would  be  necessary  to 
construct  on  the  stream  a  reservoir  having  a  capacity  of  as  much  as 
1,000,000  gallons,  and  a  further  investigation  will  be  necessary  to  de- 
termine the  practicability  and  the  probable  cost  of  the  construction  of 
a  suitable  reservoir  and  the  cost  of  diverting  the  water  of  the  southerly 
tributary  to  a  point  of  discharge  below  the  reservoir. 

The  Board  recommends  that  you  investigate  Carefully  the  probable 
cost  of  works  for  the  supply  of  Granville  from  each  source,  including 
in  the  case  of  Seymour  Brook  the  probable  cost  of  acquiring  any  build- 
ings within  the  watershed  that  may  threaten  the  purity  of  the  supply, 
and  when  the  results  of  these  investigations  are  available  it  will  be 
practicable  to  determine  which  source  will  be  the  more  desirable  to 
select.  When  you  have  the  results  of  further  investigations  to  present, 
the  Board  will,  if  you  so  request,  give  you  further  advice  as  to  the 
most  appropriate  source  of  water  supply  for  Granville  Village. 


Great  Bariuxgtox  (Housatoxic). 
Under  the  authority  of  section  113  of  chapter  75  of  the  Bevised' Laws, 
rules  and  regulations  were  made  by  the  Board  on  Oct.  3,  1912,  for  pre- 
venting the  pollution  and  securing  the  sanitary  protection  of  the  waters 
of  Long  Pond  and  its  tributaries,  used  by  the  Housatonic  "Water  Works 
Company  as  a  source  of  water  supply  for  the  village  of  Housatonic  in 
the  town  of  Great  Barrington. 
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IIardwick   (Gilbertville). 

Oct.  18,  1912. 
To  the  Board  of  Health  of  the  Town  of  Hardwick,  Mass. 

Gentlemen:  —  In  response  to  a  request  for  an  examination  of  the 
springs  from  which  water  is  taken  for  the  supply  of  certain  houses 
of  Mr.  Charles  Dexter,  located  in  the  village  of  Gilbertville  near  the 
junction  of  the  roads  from  Hardwick  and  Barre,  the  State  Board  of 
Health  has  caused  the  spring  and  its  surroundings  to  be  examined  and 
samples  of  the  water  to  be  analyzed. 

The  results  of  the  analyses  show  that  the  water  contains  more  organic 
matter  than  is  found  in  good  ground  waters,  but  the  springs  do  not  appear 
to  be  exposed  to  pollution  and  the  water  as  taken  directly  from  them  is 
probably  safe  for  drinking. 

The  water  is  delivered  to  the  consumers  through  lead  pipes,  and  an 
examination  of  a  sample  of  water  collected  by  a  member  of  your  Board, 
made  to  determine  the  quantity  of  lead  present  in  the  water  as  delivered 
to  the  houses,  showed  the  presence  of  an  amount  of  lead  very  much 
greater  than  the  minimum  amount  that  has  been  known  to  cause  lead 
poisoning,  and,  in  view  of  this  result,  the  Board  recommends  that  all 
lead  pipes  used  in  the  distribution  of  this  water  be  removed  at  once 
and  that  pipes  of  iron  lined  with  cement  or  tin  be  substituted  therefor. 
By  changing  the  pipes  and  using  material  which  will  not  be  attacked 
or  injured  by  the  water  it  is  probable  that  the  water  obtained  from  these 
springs  will  be  satisfactory  in  all  respects  for  domestic  purposes. 

Haverhill. 

March  7,  1912. 

To  the  Department  of  Parks,  Haverhill,  Mass.,  Mr.  Hexry  Frost,  Superin- 
tendent. 

Gentlemen  :  —  The  State  Board  of  Health  has  considered  your  re- 
quest of  February  9  for  advice  as  to  the  danger  which  might  result  to 
the  users  of  water  in  Haverhill  from  the  use  of  arsenate  of  lead  for 
poisoning  gypsy  and  brown-tail  moths  upon  the  watershed  of  Kenoza 
Lake,  and  has  made  investigations  as  to  the  probable  effect  of  this 
substance  upon  fish  life  in  the  lake. 

In  order  to  answer  the  question  in  regard  to  the  effect  of  arsenate 
of  lead  upon  fish  life  in  the  water,  the  water  in  an  aquarium  at  the 
Lawrence  Experiment  Station  was  treated  with  arsenate  of  lead  to  an 
amount  many  times  greater  than  the  water  of  the  lake  would  contain  if 
all  of  the  substance  used  upon  its  watershed  should  enter  the  lake,  and 
a  fish  was  placed  in  the  aquarium  on  February  19. 


96  STATE  BOARD  OF  HEALTH.  [Pub.  Doc. 

The  results  show  that  even  the  large  quantity  used  in  the  aquarium 
has  had  no  effect  upon  the  fish. 

nate  of  lead  is  soluble  in  water  only  to  a  very  slight  extent,  and, 
moreover,  when  sprayed  upon  trees  a  very  large  proportion  of  that  used 
attaches  itself  to  the  leaves  and  bark  and  is  only  slowly  washed  to  the 
ground  by  the  rainfall.  After  reaching  the  ground  it  mingles  with  the 
soil,  and  experiments  show  that  it  is  likely  to  remain  there,  being  moved 
only  as  is  the  soil,  by  being  washed  by  heavy  rains. 

Under  the  circumstances  there  appears  to  the  Board  no  danger  of 
injury  to  the  quality  of  the  water  of  Kenoza  Lake  from  the  use  of 
arsenate  of  lead  on  the  trees  within  its  watershed  as  proposed.  It  may 
be  well  not  to  spray  trees  directly  overhanging  the  water. 

Under  the  authority  of  section  113  of  chapter  75  of  the  Revised  Laws, 
rules  and  regulations  were  made  by  the  Board  on  Feb.  1,  1912,  for  pre- 
venting the  pollution  and  securing  the  sanitary  protection  of  the  waters 
of  Crystal  Lake,  Pentucket  Lake,  Lake  Saltonstall  and  Johnson's  Pond 
and  their  tributaries,  used  by  the  city  of  Haverhill  as  sources  of  water 
supply. 

HiNGHAM. 

Under  the  authority  of  section  113  of  chapter  75  of  the  Revised  Laws, 
rules  and  regulations  were  made  -by  the  Board  on  April  4,  1912,  for 
preventing  the  pollution  and  securing  the  sanitary  protection  of  the 
waters  of  Accord  Pond  and  its  tributaries,  used  by  the  Hingham  Water 
Company  as  a  source  of  water  supply  for  the  towns  of  Hingham  and 
Hull. 

Hudson. 

June  6,  1912. 
To  the  Commissioners  of  Public  Works  of  the  Town  of  Hudson,  Mass. 

Gentlemen  :  —  The  State  Board  of  Health  received  from  you  on 
April  26,  1912,  a  petition  for  its  consent  to,  and  approval  of,  the  pur- 
chase or  taking  of  a  certain  parcel  of  land  within  the  watershed  of 
Gates  Pond,  so  called,  in  the  town  of  Berlin,  for  the  purpose  of  protect- 
ing and  preserving  the  purity  of  the  water  of  said  pond  which  is  used 
as  a  source  of  water  supply  for  the  town  of  Hudson. 

In  response  to  this  petition  the  Board  gave  a  hearing,  as  required  by 
chapter  499  of  the  Act?  of  the  year  1908,  at  its  office,  Room  143,  State 
House,  on  Thursday,  June  6,  1912,  due  notice  of  said  hearing  having 
been  given  by  publication  in  newspapers  in  the  town  of  Hudson.  After 
the  hearing,  at  which  no  one  appeared  to  oppose  the  taking  of  the  land 
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in  question  by  said  town,  and  after  causing  an  examination  of  the  land 
to  be  made  by  one  of  its  engineers,  the  Board  upon  consideration  voted 
to  consent  to,  and  approve  of,  the  purchase  or  taking  by  the  town  of 
Hudson  of  a  certain  parcel  of  land  in  the  town  of  Berlin,  now  or 
formerly  of  Lydia  L.  Day,  said  parcel  of  land  having  an  area  of  3.5 
acres,  more  or  less,  and  being  bounded,  measured  and  described  as 
follows :  — 

A  tract  of  land,  situated  in  the  Easterly  part  of  Berlin  in  the  Common- 
wealth of  Massachusetts,  bounding  on  the  northerly  side  of  Gates  Pond,  con- 
taining Three  and  %o  acres,  more  or  less,  bounded  and  described  as  follows: 
—  Beginning  at  the  Northeasterly  corner  of  the  same,  at  the  corner  of  the 
wall  at  land  of  said  Day  and  land  of  said  Town  and  running  thence  by  land 
of  said  Day  South  77°  West  Nine  Hundred  and  fifty  five  feet  to  a  corner 
at  land  of  said  Town;  thence  by  land  of  said  Town  South  83°  40'  East  Four 
hundred  and  three  feet  to  an  angle;  thence  by  land  of  said  Town  South 
21°  15'  West  Sixty  seven  feet  to  an  angle;  thence  bjr  the  same  land  North 
85°  20'  East  One  Hundred  and  twenty  feet  to  a  corner;  thence  by  the  same 
land  South  16°  45'  West  Two  Hundred  and  five  feet  to  a  stone  bound;  thence 
by  the  same  land  North  30°  15'  East  Eighty  feet  to  a  stone  bound;  thence 
by  land  of  said  town  North  16°  East  Seventy  seven  and  5Ao  feet  to  a  stone 
bound;  thence  by  the  same  land  South  86°  30'  East  Two  Hundred  and  thirty 
four  feet  to  a  stone  bound;  (the  last  three  courses  being  by  said  Gates  Pond) ; 
thence  by  land  of  said  Town  North  0°  30'  West  One  Hundred  and  fifty  five 
and  94o  feet  to  a  pipe  bound;  thence  by  the  same  land  North  89°  30'  East 
One  Hundred  and  eighty  nine  feet  to  a  pipe  bound;  thence  by  land  of  said 
town  North  Two  Hundred  and  seven  and  5Ao  feet  to  the  corner  first  mentioned. 

Leicester  (Cherry  Valley  and  Eochdale  Water  District). 

Feb.  10,  1912. 
To  the  Board  of  Water  Commissioners  of  the  Cherry  Valley  and  Eochdale 

Water  District. 

Gentlemen  :  —  In  response  to  your  request  of  February  7  for  the  ap- 
proval by  this  Board  of  the  use  of  water  from  Henshaw  Pond  for  an 
emergency  supply  under  the  provisions  of  chapter  25,  section  35,  of  the 
Revised  Laws,  the  Board  has  caused  the  pond  and  its  surroundings  to 
he  examined  and  a  sample  of  the  water  to  be  analyzed. 

The  results  of  the  examination  show  that  the  water  of  the  pond, 
while  somewhat  colored,  may  be  used  for  domestic  purposes  at  the  present 
time. 

The  only  dwelling  house  in  the  neighborhood  of  the  pond  is  a  cottage 
on  the  northern  shore  which  is  said  to  be  occupied  only  in  the  summer 
season.  There  are  several  dwelling  houses  with  outbuildings  in  the  valley 
of  the  main  feeder  of  the  pond  near  the  upper  end  of  the  watershed,  and 
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some  of  these  buildings  are  so  situated  that  polluting  matters  may  reach 
the  brook  in  case  of  a  thaw.  It  is  no  doubt  practicable  to  remove  pol- 
luting matters  from  the  neighborhood  of  the  brook  and  its  tributaries 
and  make  other  changes  in  this  region  which  will  prevent  danger  of 
serious  pollution  of  the  brook,  but  it  will  probably  be  difficult  to  make 
the  necessary  improvements  in  this  region  at  the  present  season  or  until 
the  frost  has  left  the  ground. 

Unless  danger  of  the  pollution  of  the  pond  or  its  tributaries  can  be 
prevented  the  water  takers  should  be  advised  to  boil  the  water  before 
using  it  for  drinking  during  the  time  that  water  is  being  taken  from 
the  pond  and  for  several  days  after  the  use  of  the  water  is  discontinued. 

With  the  above  suggestions  the  Board  approves  the  use  of  water  from 
Henshaw  Pond  in  quantities  sufficient  to  meet  the  present  emergency. 

It  is  probable  that  with  the  return  of  warmer  weather  an  ample 
supply  will  be  obtained  from  the  wells,  but  works  for  supplying  an  addi- 
tional quantity  of  well  water  sufficient  to  meet  the  requirements  of  the 
district  at  all  times  should  be  provided  as  soon  as  practicable. 

July  19,  1912. 

To  the  Board  of  Water  Commissioners,  Cherry  Valley  and  Rochdale  Water 
District,  Leicester,  Mass. 

Gentlemen  :  —  The  State  Board  of  Health  received  from  you  on  May 
27,  1912,  the  following  application  relative  to  the  use  of  water  from 
Henshaw  Pond  for  increasing  the  water  supply  of  the  district :  — 

Acting  under  authority  of  section  2,  chapter  381,  Acts  of  1910,  we  hereby 
petition  your  Honorable  Board  that  you  will  approve  the  taking  by  us  of 
the  water  from  Henshaw  Pond,  in  said  Leicester,  as  is  provided  in  said  sec- 
tion 2,  in  accordance  with  and  in  manner  as  shown  on  plan  herewith  sub- 
mitted. 

We  find  that  the  soil  surrounding  our  collecting  wells  is  not  sufficiently 
pervious  to  allow  of  water  entering  the  wells  in  adequate  quantity  to  provide 
for  our  consumption. 

At  present  there  are  not  over  1,700  consumers  in  the  district,  and  the 
amount  of  water  pumped  varies  between  80,000  and  130,000  gallons  per  day. 

Our  collecting  wells,  if  full,  will  store  about  116,000  gallons,  but  owing  to 
the  condition  of  the  soil  do  not  fill  more  than  two-thirds  full,  with  ordinary 
pumping. 

As  our  consumption  will  be  largely  increased  when  contemplated  extensions 
to  our  distribution  system  are  completed,  we  deem  it  necessary  to  provide 
for  freer  access  of  water  to  the  wells  from  the  said  pond. 

The  application  is  accompanied  by  a  plan  showing  the  proposed  intake 
from  Henshaw  Pond,  a  filter,  and  connections  with  the  present  well  by 


No.  34.]  ADVICE  TO  CITIES  AND  TOWNS.  99 

which  the  water  of  the  pond  can  be  filtered  and  delivered  into  the  pres- 
ent supply. 

The  Board  has  caused  the  locality  to  be  examined  by  one  of  its 
engineers  and  has  considered  the  plan  presented. 

Experience  with  the  works  thus  far  constructed  indicates  that  they  are 
inadequate  at  times  to  supply  all  of  the  water  required  by  the  district, 
and,  while  the  quantity  of  water  used  appears  to  be  large  for  a  district 
of  this  population,  it  is  advisable  to  provide  a  larger  supply  than  is  now 
available. 

The  water  of  Henshaw  Pond  is  naturally  of  good  quality  for  domestic 
purposes,  and,  by  the  enforcement  of  proper  sanitary  rules,  the  pond  can 
be  protected  from  pollution. 

The  plan  of  increasing  the  water  supply  by  taking  water  from  Hen- 
shaw Pond  and  discharging  it,  after  filtration,  into  one  of  your  wells 
appears  to  the  Board  the  best  that  it  is  practicable  to  adopt,  under  the 
circumstances. 

In  the  opinion  of  the  Board  it  is  advisable  that  the  size  of  the  pro- 
posed filter  be  increased,  and  the  Board  recommends  that  the  area  be 
enlarged  by  extending  the  filter  southeasterly  an  additional  distance  of 
25  feet  with  a  width  of  8  feet,  as  proposed. 

It  will  be  best  to  arrange  the  filter  so  that  the  water  from  the  pond 
can  be  discharged  by  gravity  upon  its  surface  and  allowed  to  filter  down 
through  a  depth  of  about  4^  feet  of  suitable  sand.  TJnderdrains  should 
be  provided  to  collect  the  water  and  discharge  it  into  the  collecting  well, 
and  it  is  advisable  that  the  gravel  trench  connection  with  the  collecting 
well  be  omitted.  With  underdrains  a  single  pipe  will  be  sufficient  to 
convey  the  water  to  the  collecting  well. 

It  will  be  advisable  to  construct  the  filter  so  that  it  may  be  covered 
with  a  planking  in  the  winter  season,  and  it  is  probable  that  a  filter  ar- 
ranged in  this  way  could  be  operated  satisfactorily  in  the  cold  weather, 
since  there  is  very  little  organic  matter  in  the  pond  water,  and  with 
a  cover  such  as  suggested  it  is  unlikely  that  the  water  will  freeze  to  such 
depth  as  to  interfere  materially  with  the  operation  of  the  filter  if  the 
water  is  not  allowed  to  flow  to  a  depth  of  less  than  2  feet,  except  when 
drawn  off  for  scraping  the  surface  of  the  sand  if  scraping  in  the  winter 
season  should  be  found  necessary. 

The  Board  recommends  that  sanitary  rules  be  established  and  en- 
forced within  the  watershed  of  Henshaw  Pond  as  soon  as  the  use  of  water 
is  begun,  and  the  Board  will,  upon  application,  provide  such  rules  as 
appear  to  be  required  under  the  circumstances. 
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LOXGMEADOW. 

Dec.  5,  1912. 

To  Messrs.  George  N.  Merrill,  William  J.  Htland  and  W.  B.  Medlicott, 
Special  Committee  on  Water  Supply,  Longmeadow,  Mass. 

Gentlemen  :  —  In  response  to  your  request  of  Oct.  5,  1912,  for  advice 
as  to  the  quality  of  the  water  of  the  present  source  of  supply  of  the 
town  of  Longmeadow  and  the  quantity  of  water  obtainable  therefrom, 
the  State  Board  of  Health  has  caused  the  source  of  supply  to  be  examined 
by  its  engineers  and  samples  of  the  water  to  be  analyzed. 

The  analyses  show  that  the  water  has  usually  been  of  good  quality 
and  satisfactory  for  domestic  purposes,  but  during  the  past  year  the 
quantity  of  organic  matter  in  the  water  has  been  much  greater  than  in 
previous  years.  The  presence  of  this  organic  matter  is  probably  due 
to  the  construction  of  a  new  reservoir  near  the  pumping  station  by  which 
a  considerable  area  of  adjacent  land,  from  which  the  soil  and  organic 
matter  had  not  been  removed,  was  flooded. 

The  watershed  contains  at  the  present  time  few  dwelling  houses,  and, 
with  adequate  supervision,  danger  of  the  pollution  of  the  water  by 
sewage  can  probably  be  prevented,  but,  on  account  of  the  nearness  of  the 
watershed  to  a  populous  and  rapidly  growing  residential  district,  con- 
stant and  thorough  inspection  will  be  essential  to  preserve  the  purity  of 
the  supply  in  the  future. 

It  appears  that  during  the  past  year  the  quantity  of  water  supplied  by 
Cooley  Brook  has  been  inadequate  for  the  requirements  of  the  town, 
and  a  large  additional  supply  is  evidently  required.  It  is  not  probable 
that  the  supply  from  Cooley  Brook  can  be  increased  materially  either  by 
the  construction  of  reservoirs  or  the  development  of  ground  water  sources, 
and  a  new  source  of  supply  will  have  to  be  provided.  Whether  such  a 
supply  can  be  obtained  at  any  point  within  the  limits  of  the  town  the 
Board  is  unable  to  advise  you  without  further  information. 

The  Board  recommends  that  you  have  an  investigation  made  by  an 
engineer  of  experience  in  such  questions  to  determine  the  practicability 
and  probable  cost  of  obtaining  an  adequate  supply  of  good  water  from 
some  source  within  the  limits  of  the  town,  including  an  estimate  of  the 
cost  of  improving  your  present  reservoirs  so  as  to  prevent  further  de- 
terioration in  the  quality  of  the  water,  and  of  the  cost  of  acquiring  addi- 
tional lands  for  the  protection  of  the  purity  of  the  supply.  A  supply  of 
water  of  good  quality  could  probably  be  secured  from  the  city  of  Spring- 
field without  difficulty,  and  information  should  also  be  obtained  as  to 
the  cost  of  obtaining  a  supply  from  that  city  and  the  probable  annual 
charge  therefor. 
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"When  this  information  is  available  it  will  be  practicable  for  the  town 
to  determine  whether  it  will  be  for  its  best  interests  to  continue  the  use 
of  the  present  sources,  supplemented  with  water  from  a  new  supply,  or 
to  discontinue  its  present  supplies  and  take  water  from  the  city  of  Spring- 
field. 

The  Board  will,  if  you  so  request,  give  you  further  advice  in  this 
matter  when  you  have  the  results  of  further  investigations  to  present. 

Mansfield. 

Jan.  16,  1912. 
To  the  Board  of  Water  Commissioners  of  the  Mansfield  Water  Supply  Dis- 
trict, Mansfield,  Mass. 

Gentlemen  :  —  In  reply  to  your  request  for  advice  as  to  the  desira- 
bility of  leasing,  for  agricultural  purposes,  certain  lands  recently  acquired 
in  the  region  of  your  water  supply  for  the  purpose  of  the  sanitary  pro- 
tection thereof,  with  a  view  to  securing  better  terms  in  the  settlement 
for  the  taking  of  those  lands  or  an  income  therefrom,  the  Board  has 
caused  the  locality  to  be  examined  and  has  considered  the  probable 
effect  of  the  continued  cultivation  of  the  lands  in  question  upon  the 
quality  of  the  water  of  the  well. 

An  examination  of  the  records  of  analyses  of  the  water  of  the  well 
from  which  the  district  has  been  supplied  for  many  years  shows  that 
the  quality  of  the  water,  which  was  excellent  in  the  beginning,  changed 
but  little  until  about  six  or  seven  years  ago.  Since  that  time  there  has 
been  a  marked  increase  in  the  ammonias,  chlorine,  nitrates  and  hardness 
of  the  water,  —  an  increase  which  is  apparently  coincident  with  the 
active  cultivation  and  heavy  fertilization  of  certain  areas  within  the 
probable  watershed  of  the  well,  the  lease  of  which  for  agricultural  pur- 
poses you  are  now  considering. 

Since  it  is  probable  that  the  cultivation  of  these  areas  is  largely  re- 
sponsible for  such  deterioration  as  has  thus  far  taken  place  in  the 
quality  of  the  water,  it  is  reasonable  to  expect  that  if  cultivation  is 
discontinued  further  deterioration  will  be  arrested  and  the  water  return 
in  time  to  its  normal  condition.  In  view  of  the  circumstances,  the 
Board  recommends  that  the  further  use  of  the  lands  acquired  by  the  dis- 
trict for  the  protection  of  the  water  supply  for  any  purpose  requiring 
the  use  of  fertilizers  be  prevented. 

The  best  plan  of  treating  these  lands  would  be  to  devote  them  to 
forestry,  and  considerable  returns  can  probably  be  obtained  by  the  dis- 
trict from  such  use. 
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Mattapoisett. 

Aug.  16,  1912. 
To  the  Board  of  Water  Commissioners,  Mattapoisett,  Mass. 

Gentlemen  :  —  The  State  Board  of  Health  received  from  you  on 
Aug.  6  the  following  application  for  advice  as  to  further  investigations 
for  a  water  supply  for  the  town  of  Mattapoisett :  — 

.  .  .  The  town  of  Mattapoisett,  Mass.,  has  the  necessary  legislative  author- 
ity granted  by  legislative  act,  chapter  220,  of  the  Acts  of  1912,  for  the  instal- 
lation of  a  town  water  supply  system. 

The  preliminary  investigations  have  been  made  and  some  data  collected. 

The  town  requests  the  assistance  and  advice  of  your  Board  in  accordance 
with  above-mentioned  act,  and  desires  the  advice  of  your  Board  at  tbe  present 
time  relative  to  tbe  data  submitted,  and  your  approval  of  extending  investi- 
gation of  a  probable  source  of  supply  from  tubular  wells  on  Converse  farm 
in  the  vicinity  of  the  Mattapoisett  River.  .  .  . 

The  results  of  the  preliminary  investigations  in  the  valley  of  the  Mat- 
tapoisett Eiver  have  been  submitted  by  your  engineer,  from  which  it 
appears  that  several  test  wells  have  already  been  sunk  in  that  locality 
along  the  easterly  side  of  the  river  above  the  old  dam,  located  about  a 
quarter  of  a  mile  north  of  the  highway  leading  from  Mattapoisett  to 
Fairhaven.  The  conditions  were  not  found  to  be  favorable  for  obtain- 
ing water  from  test  wells  on  the  easterly  side  of  the  river  near  the  old 
dam,  and  further  upstream  hardpan  was  encountered  in  sinking  the  test 
wells,  but  still  further  north  in  the  valley  of  the  river  the  conditions 
were  found  to  be  more  favorable  for  obtaining  water  by  means  of  tubular 
wells,  and  several  test  wells  were  sunk  in  this  region,  approximately 
a  quarter  of  a  mile  upstream  from  the  nearest  wells  of  the  Fairhaven 
Water  Company,  which  yielded  a  large  quantity  of  water  by  pumping 
with  a  hand  pump. 

The  Board  has  caused  the  locality  to  be  examined  by  one  of  its  en- 
gineers and  a  sample  of  the  water  from  one  of  the  test  wells  to  be 
analyzed.  The  results  of  the  analysis  indicate  that  the  ground  water 
in  this  region  is  likely  to  be  of  good  quality  for  domestic  purposes,  and 
there  appear  to  be  no  sources  of  pollution  in  the  region  about  the  test 
wells  which  are  likely  to  affect  the  quality  of  the  water. 

The  Board  recommends  that  a  further  test  be  made  by  sinking  addi- 
tional wells  in  the  neighborhood  of  wells  ISTos.  10,  13,  14  and  16,  and 
that  a  pumping  test  be  made  by  pumping  from  a  group  of  wells  in  this 
locality  continuously  for  a  period  of  at  least  seven  days  at  a  rate  of 
not  less  than  250,000  gallons  per  day.     Observation  wells  should  be 
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provided  so  that  the  height  of  the  ground  water  can  be  measured  at 
several  points  and  at  various  distances  from  the  test  wells,  and  it  is 
especially  desirable  that  observation  wells  be  installed  in  the  neighborhood 
of  former  test  wells  Nos.  5,  11  and  12  in  order  to  determine  what  effect, 
if  any,  pumping  from  the  test  wells  may  have  upon  the  ground  water 
in  the  direction  of  the  wells  used  by  the  Fairhaven  Water  Company. 
The  Board  will  assist  you  in  further  investigations  by  making  the  nec- 
essary analyses  of  water,  and  will,  upon  request,  give  you  further  advice 
when  the  results  of  the  further  tests  are  available. 

Dec.  5,  1912. 
To  the  Board  of  Water  Commissioners,  Mattapoisett,  Mass. 

Gentlemen  :  —  The  State  Board  of  Health  received  from  you  on 
Nov.  7,  1912,  the  following  application  for  its  approval  of  the  use  for 
the  supply  of  the  town  of  Mattapoisett  of  water  taken  from  the  ground 
in  the  valley  of  the  Mattapoisett  Biver,  about  a  mile  northwest  of  the 
main  village  of  Mattapoisett :  — 

The  Board  of  Water  Commissioners  of  the  town  of  Mattapoisett,  Mass., 
respectfully  petition  your  Honorable  Board  for  approval  of  a  system  of 
driven  wells  located  in  Converse  farm,  near  Mattapoisett  River,  and  approxi- 
mately two  thousand  feet  (2,000)  above  stone  bridge,  for  a  public  water 
supply  for  the  town  of  Mattapoisett,  Mass. 

Said  approval  is  requested  in  compliance  with  legislative  Act  220,  of  1912. 

In  accordance  with  the  advice  of  the  Board  as  given  under  date  of 
Aug.  16,  1912,  you  have  caused  a  pumping  test  to  be  made  by  pumping 
from  8  tubular  wells  in  the  locality  indicated  in  your  petition,  and  have 
submitted  the  results  of  observations  of  the  height  of  water  in  the 
wells  and  the  quantity  of  water  pumped  during  the  test. 

The  Board  has  caused  the  test  wells  and  their  surroundings  to  be 
examined  by  its  engineers  and  has  considered  the  results  of  analyses  of 
samples  of  water  collected  and  sent  to  the  laboratory  of  the  Board  daily 
during  the  test.  The  results  of  the  analyses  show  that  the  water  is  of 
very  good  quality  for  domestic  purposes. 

The  quantity  of  water  pumped  during  the  test  was  much  greater  than 
will  be  required  for  the  supply  of  Mattapoisett  and,  considered  in  con- 
nection with  the  rise  of  the  ground  water  in  the  wells  after  pumping 
ceased,  it  appears  to  the  Board  probable  that  an  ample  supply  for  all  the 
requirements  of  the  town  can  be  obtained  from  the  ground  at  this  lo- 
cation. 

The  Board,  acting  under  the  provisions  of  chapter  220  of  the  Acts  of 
the  year  1912,  approves  the  taking  of  water  from  wells  at  the  location 
indicated  for  the  water  supply  of  the  town  of  Mattapoisett. 
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Montague. 

June  6,  1912. 
To  Mr.  E.  L.  Bartlett,  Montague,  Mass. 

Dear  Sir  :  —  In  response  to  your  request  of  April  26,  1912,  for  an 
examination  of  the  water  of  a  spring  in  Montague  used  as  a  source  of 
water  supply  for  a  number  of  houses  in  the  village,  and  advice  as  to 
its  quality,  the  Board  has  caused  the  spring  to  be  examined  by  one 
of  its  engineers  and  a  sample  of  the  water  to  be  analyzed. 

The  results  of  the  analysis  show  that  the  water  in  its  present  condi- 
tion is  of  good  quality  for  domestic  purposes.  There  are  no  dwelling 
houses  or  other  buildings  in  the  neighborhood  of  the  spring  from  which 
there  appears  to  be  any  danger  that  the  water  may  be  polluted,  but  the 
spring  is  located  quite  close  to  the  highway,  and  it  is  advisable  that  a 
considerable  area  about  it  be  enclosed  and  suitably  fenced  to  prevent 
access  to  the  spring.  It  is  also  important  that  the  use  of  fertilizers  on 
lands  about  it  or  on  the  slopes  above  shall  be  avoided. 

If  the  precautions  indicated  are  carefully  observed  it  is  probable, 
in  the  opinion  of  the  Board,  that  the  water  of  this  spring  can  continue 
to  be  used  with  safety.  In  case  a  larger  supply  than  the  spring  will 
furnish  should  become  necessary  or  desirable  at  some  future  time,  it  is 
probable  that  an  adequate  quantity  of  water  for  the  village  can  be  ob- 
tained in  this  region  bv  the  construction  of  a  suitable  well. 


Nantucket. 

Aug.  1,  1912. 

To  the  Wannacomet  Water  Company,  Nantucket,  Mass.,  Mr.  William  F. 

Codd,  Treasurer. 

Gentlemen  :  — The  State  Board  of  Health  has  considered  your  appli- 
cation for  advice  as  to  the  use  of  Maxcy's  Pond  or  Head  of  the  Hum- 
mock Pond  as  an  additional  source  of  water  supply  for  Nantucket,  and 
has  caused  the  locality  to  be  examined  by  one  of  its  engineers. 

The  results  of  the  analyses  of  samples  of  water  collected  from  Maxcy's 
Pond  at  various  times,  but  especially  within  the  past  three  years,  show 
that  the  water  of  this  pond,  while  it  does  not  differ  greatly  in  most  re- 
spects from  that  of  Wannacomet  Pond,  contains  a  considerably  larger 
quantity  of  organic  matter  than  the  water  of  the  latter  source,  and  is 
frequently  affected  by  a  fishy  or  otherwise  unpleasant  odor.  It  is  prob- 
able that  the  water  would  be  more  objectionable  for  domestic  purposes 
at  times  than  the  water  of  Wannacomet  Pond.  The  water  of  Head  of 
the  Hummock  Pond  is  of  much  poorer  quality  than  that  of  Maxcy's  Pond 
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in  that  it  contains  usually  a  much  greater  quantity  of  organic  matter  and 
is  affected  more  frequently  by  an  unpleasant  or  disagreeable  odor. 

In  the  opinion  of  the  Board,  neither  of  these  sources  would  be  a  de- 
sirable one  from  which,  to  take  water  for  domestic  purposes,  unless  the 
water  were  thoroughly  filtered,  but  the  ponds  are  situated  in  an  unin- 
habited, region  and  their  waters  are  not  exposed,  to  danger  of  pollution, 
so  that,  if  properly  filtered,  a  water  of  satisfactory  quality  for  domestic 
purposes  could  doubtless  be  obtained  from  either  source.  The  water  of 
Maxcy's  Pond  is  affected  by  organic  matter  to  a  less  degree  than  Head, 
of  the  Hummock  Pond,  and  could  probably  be  purified,  with  less  dif- 
ficulty. 

"While  it  is  possible,  by  using  the  water  of  these  ponds  after  nitration, 
to  secure  an  adequate  quantity  of  water  for  the  present  requirements  of 
the  town,  the  cost  of  the  supply,  including  the  cost  of  installing  and 
maintaining  filters  suitable  for  this  purpose,  will  be  a  considerable  one, 
and  if  a  good  ground  water  supply  could  be  found  within  reasonable  dis- 
tance of  the  village,  it  is  probable  that  such  a  supply  would  be  preferable 
to  water  from  either  of  the  ponds  or  the  present  source,  and  that  its  cost 
would  be  less  than  the  cost  of  water  from  Maxcy's  or  Head  of  the  Hum- 
mock Pond,  used  in  connection  with  the  present  sources,  including  filtra- 
tion. 

A  general  examination  of  the  territory  about  the  town  indicates  that 
there  are  extensive  valleys  southwest,  south  and  southeast  of  the  village 
in  which  there  are  no  ponds  or  streams,  so  that  the  water  falling  upon 
the  ground  undoubtedly  flows  toward  the  sea  through  porous  underground 
strata.  If  a  porous  stratum  of  sufficient  depth  and  extent,  and  which 
yields  water  freely,  can  be  found  in  this  region,  it  is  very  probable  that 
an  adequate  quantity  of  water  for  all  the  requirements  of  the  town 
could  be  secured  at  no  great  difficulty  and  at  no  greater  cost  than  a 
supply  developed  in  the  neighborhood  of  your  present  works. 

The  Board  recommends  that,  before  undertaking  to  develop  a  supply 
from  Maxcy's  or  Head  of  the  Hummock  Pond,  you  make  further  investi- 
gations by  means  of  wells  in  the  region  southwest,  south  and  southeast  of 
the  village,  extending  at  least  to  a  distance  of  a  mile  and  one-half  there- 
from, including  tests  in  the  neighborhood  of  the  hilly  country  east  of 
Nantucket  harbor.  The  Board  will  furnish  the  usual  assistance  in  mak- 
ing analyses  of  samples  of  water,  and  will  give  you  further  advice  when 
the  results  of  further  tests  are  obtained.  It  is  advisable  that,  if  these 
further  tests  are  undertaken,  they  be  made  as  promptly  as  possible,  so 
that  the  localities  may  be  examined  before  the  close  of  the  summer 
season. 
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Nantucket  (  Siasconset)  . 

Aug.  14,  1912. 

To  Mr.  James  H.  S.  Fair,  'Sconset  Cottage  Club,  Siasconset,  Mass. 

Deak  Sie  :  —  In  response  to  your  request  for  advice  as  to  the  quality 
of  the  water  of  the  town  drinking  fountains  and  of  the  water  supplied 
to  the  Beach  House  in  Siasconset,  the  State  Board  of  Health  has  caused 
these  sources  to  be  examined  and  samples  of  their  waters  to  be  analyzed, 
and  has  also  examined  the  water  of  your  wells  in  front  of  the  'Sconset 
Cottage  Club. 

The  results  of  the  analyses  show  that  the  water  of  the  town  drinking 
fountains,  which  is  obtained  from  wells  about  one-half  a  mile  west  of  the 
center  of  the  village,  is  probably  of  good  quality  for  domestic  purposes. 
The  water  of  the  Beach  House  supply  is  taken  from  three  tubular  wells 
in  the  rear  of  the  hotel,  and  an  examination  shows  that  there  are  numer- 
ous sources  of  pollution  in  their  neighborhood.  The  results  of  the  analy- 
ses of  the  water  indicate  that  it  has  at  some  time  been  badly  polluted, 
though  quite  well  purified  in  its  subsequent  passage  through  the  ground 
before  entering  the  wells.  In  the  condition  in  which  the  water  was 
found  at  the  time  of  the  recent  examination  it  was  probably  safe  for 
drinking,  but  a  change  in  the  conditions  affecting  the  pollution  of  the 
wells  may  at  any  time  render  this  water  unsafe,  and  the  Board  cannot 
recommend  the  use  of  these  wells  as  a  source  of  water  supply  for  domes- 
tic purposes. 

The  wells  in  front  of  the  'Sconset  Club  are  located  at  no  great  distance 
from  numerous  sewer  outlets,  and  the  results  of  the  analyses  show  that 
the  water  has  been  very  badly  polluted  and  not  well  purified  before  enter- 
ing the  wells.  In  the  opinion  of  the  Board  these  wells  are  unsafe  sources 
from  which  to  take  water  for  drinking. 

Aug.  14    1912. 
To  the  Board  of  Health,  Nantucket,  Mass. 

Gentlemen  :  —  In  response  to  a  request  for  advice  as  to  the  quality 
of  the  water  supplied  from  the  town  drinking  fountains  and  from  certain 
other  sources  in  the  village  of  Siasconset,  the  State  Board  of  Health  has 
caused  these  sources  to  be  examined  and  samples  of  their  waters  to  be 
analyzed,  and  has  also  caused  an  examination  to  be  made  of  other  wells 
used  for  the  supply  of  groups  of  dwelling  houses  in  the  village. 

The  results  of  the  analyses  show  that  the  water  of  the  town  drinking 
fountains,  which  is  obtained  from  wells  about  one-half  a  mile  west  of  the 
center  of  the  village,  is  probably  of  good  quality  for  domestic  purposes. 

The  water  of  the  Beach  House  supply  is  taken  from  three  tubular 
wells  in  the  rear  of  the  hotel,  and  an  examination  shows  that  there  are 
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numerous  sources  of  pollution  in  their  neighborhood,  there  being  at 
leapt  10  privies  of  a  crude  type  and  a  large  number  of  cesspools  within 
a  venT  short  distance,  probably  not  more  than  125  feet,  of  the  wells.  An 
analysis  shows  that  the  water  has  at  some  time  been  badly  polluted 
though  quite  well  purified  in  its  subsequent  passage  through  the  ground 
before  entering  the  wells.  In  the  condition  in  which  the  water  was 
found  at  the  time  of  the  recent  examination  it  was  probably  safe  for 
drinking,  but  a  change  in  the  conditions  affecting  the  pollution  of  the 
wells  may  at  any  time  render  this  water  unsafe,  and  the  Board  cannot 
recommend  the  continued  use  of  these  wells  as  sources  of  water  supply 
for  domestic  use. 

The  wells  from  which  the  water  supply  of  the  'Sconset  Cottage  Club  is 
obtained  are  located  at  no  great  distance  from  numerous  sewer  outlets, 
and  the  results  of  the  analyses  show  that  the  water  has  been  very  badly 
polluted  and  only  partially  purified  in  its  subsequent  passage  through 
the  ground  before  entering  the  wells.  In  the  opinion  of  the  Board 
these  wells  are  not  safe  sources  from  which  to  take  water  for  drinking. 

The  water  of  a  well  at  the  Ocean  View  House  was  found  to  be  similar 
in  quality  to  that  of  the  Beach  House  and  affected  by  about  the  same 
conditions.  There  are  numerous  sources  of  pollution  in  the  neighborhood 
of  this  well,  and  the  quality  of  the  water  may  deteriorate  at  any  time. 

The  water  of  the  wells  of  Messrs.  George  E.  Morse  and  E.  E.  Burgess, 
each  of  which  supplies  water  to  several  houses,  is  of  much  the  same 
quality  and  subject  to  much  the  same  conditions  as  the  well  at  the  Ocean 
View  House. 

The  well  of  the  Siasconset  Golf  Club  appears  to  receive  somewhat 
less  pollution  than  the  other  wells,  but  it  contained  at  the  time  of  the 
recent  examination  more  organic  matter  than  is  found  in  good  well 
waters,  though  evidences  of  previous  pollution  were  less  than  in  the 
case  of  the  water  of  the  other  wells. 

The  results  of  the  examination  of  the  conditions  affecting  the  water 
supply  of  this  village  show  that  for  the  most  part  the  water  supply  for 
each  hotel  and  dwelling  house  is  obtained  from  a  well  in  its  immediate 
neighborhood,  and  that  the  sewage  of  the  hotels  and  dwelling  houses 
is  disposed  of  into  or  upon  the  ground  in  the  immediate  neighborhood 
of  the  buildings  and  at  no  great  distance  from  the  wells.  In  consequence, 
the  ground  water  beneath  the  village  is  very  badly  polluted,  and  the 
wells,  being  among  the  outlets  of  this  ground  water,  and  perhaps  in 
many  cases  the  chief  outlets,  have  a  tendency  to  draw  the  pollution  in 
their  direction.  The  water  of  the  town  supply  shows  less  indications 
of  pollution  than  the  other  sources,  and  it  is  probably  a  safe  source  from 
which  to  take  water  for  drinking. 
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The  Board  recommends  that  an  adequate  public  water  supply,  which 
will  furnish  water  of  good  quality  from  some  unpolluted  source,  be  in- 
troduced as  soon  as  practicable  into  the  village  of  Siasconset,  and  that 
further  use  of  the  polluted  wells  in  that  village  be  prevented.  It  is  also 
recommended  that  a  modern  sewerage  system  be  provided  for  the  col- 
lection and  proper  disposal  of  the  sewage  and  foul  drainage  from  the 
thickly  populated  portions  of  the  village. 

Newbubypobt. 

Nov.   7,   1912. 
To  the  Board  of  Health  of  the  City  of  Newburyport,  Mass.,  Mr.  William 

Thurston,  Clerk. 

Gentlemen  :  —  The  State  Board  of  Health  received  from  you  on  July 
20,  1912,  a  request  for  a  report  as  to  the  quality  of  the  city  water,  and 
in  response  to  this  request  has  caused  a  careful  examination  of  the  works 
to  be  made  by  one  of  its  engineers  and  samples  of  the  water  collected 
from  the  different  sources  at  various  times  since  the  receipt  of  the  appli- 
cation to  be  analyzed. 

It  appears  that  the  water  supplied  to  the  city  is  pumped  in  part  from 
the  reservoir  near  the  pumping  station  and  in  part  from  the  small  col- 
lecting reservoir  in  Jackman  Eavine,  known  as  the  Jackman  Basin.  The 
water  of  the  Jackman  Basin  is  derived  in  part  from  the  natural  ground 
water  of  the  region,  but  the  major  part  of  the  supply  comes  from  the 
Artichoke  Biver,  the  water  of  which  is  pumped  upon  two  natural  filters 
located  at  the  head  of  the  ravine  above  the  basin,  whence  it  filters  through 
the  ground  to  the  basin.  The  water  of  the  Jackman  Basin  is  low  in 
bacteria  and  under  present  conditions  is  safe  for  drinking.  This  water 
contains,  however,  a  larger  quantity  of  organic  matter  than  is  found 
ordinarily  in  such  waters,  —  a  condition  which  is  probably  due  to  the 
presence  of  miscroscopic  organisms  and  their  growth  in  the  water  of  the 
basin,  which  is  exposed  freely  to  the  light.  The  presence  of  such  organ- 
isms imparts  to  the  water  at  times  an  objectionable  taste  and  odor  which 
could  be  prevented  by  covering  the  basin  so  as  to  exclude  the  light. 

The  water  of  the  main  reservoir  near  the  pumping  station  is  derived 
largely  from  various  springs  and  wells  within  its  watershed,  but  a  part 
of  the  yield  is  supplied  by  the  water  of  the  Artichoke  Biver,  which  is 
supplied  to  filters  in  the  natural  soil  within  the  watershed,  whence  it 
finds  its  way  into  the  reservoir.  The  water  of  several  of  the  wells  con- 
tains an  excessive  quantity  of  iron,  much  of  which  precipitates,  however, 
owing  to  the  exposure  of  the  water  to  air  in  the  reservoir.  The  water  of 
this  reservoir  contains  few  bacteria,  but  microscopic  organisms  grow  in 
the  water  in  considerable  numbers,  giving  it,  like  that  of  Jackman  Basin, 
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a  noticeable  taste  and  odor.  Examinations  of  the  various  tributary  wells 
and  springs  show  that  the  number  of  bacteria  present  in  all  of  them  is 
low,  the  highest  numbers  being  found  in  the  collecting  ditch  which 
enters  at  the  northwest  end  of  the  reservoir,  which  evidently  receives 
surface  water  at  times  from  neighboring  lands  used  for  pasturage. 

The  results  of  the  examination  as  a  whole  show  that  the  water  sup- 
plied to  Newburyport  at  the  present  time  is  safe  for  drinking,  but  its 
quality  is  affected  at  times  by  the  presence  of  microscopic  organisms  in 
the  open  basins  which  impart  to  the  water  an  objectionable  taste  and 
odor.  Objection  from  this  cause  can  be  prevented  by  covering  the  Jack- 
man  Basin  and  by  providing  a  suitable  covered  basin  and  making  changes 
in  the  connections  at  the  pumping  station  so  that  the  water  of  the  wells 
and  springs,  excepting  those  which  are  affected  by  an  excess  of  iron,  and 
the  filtered  water  may  be  supplied  to  the  city  without  mingling  with  the 
water  in  the  open  basin,  keeping  the  latter  source  for  use  only  in  cases  of 
emergency.  With  these  changes,  water  of  good  quality  can  be  supplied 
to  the  city  at  all  times  from  your  present  sources. 

The  Board  has  also  considered  the  capacity  of  your  present  sources 
of  supply  and  finds  that  the  yield  at  the  present  time  is  but  little  more 
than  sufficient  for  the  present  requirements  of  the  city.  As  there  appears 
to  be  no  available  source  from  which  a  considerable  additional  supply 
for  the  city  could  be  readily  obtained  in  case  of  need,  it  is  important, 
in  the  opinion  of  the  Board,  that  measures  be  taken  without  delay  to 
secure  an  additional  source  of  supply  to  prevent  danger  of  a  serious 
shortage  of  water  should  another  very  dry  season  occur. 

It  appears  from  the  records  of  the  quantity  of  water  pumped  for  the 
supply  of  the  city  that  the  quantity  used  has  increased  very  rapidly  in 
recent  years,  the  consumption  per  person  having  increased  nearly  40 
per  cent,  in  the  five  years  from  1907  to  1911,  an  increase  of  more  than 
350,000  gallons  per  day  in  five  years.  It  does  not  appear  that  the  popu- 
lation has  increased  materially  in  this  period  or  that  any  large  quantity 
of  water  is  used  for  manufacturing  or  other  extraordinary  purposes,  and 
it  is  evident  that  the  consumption  of  water  in  the  city  is  excessive  and 
unnecessary.  It  also  appears  that  very  few  of  the  services  are  metered, 
and  under  these  conditions  it  is  probable  that  much  water  is  wasted. 

It  is  possible  that  much  loss  of  water  is  caused  by  leakage  from  the 
water  pipes,  but,  in  view  of  the  fact  that  very  few  of  the  services  in  the 
city  are  metered,  it  is  likely  that  much  water  is  wasted  through  leaky 
fixtures  and  in  other  ways  which  could  be  saved  if  all  services  were 
metered.  Experience  in  many  other  cities  and  towns  in  this  State  has 
shown  that  by  metering  the  services  it  has  been  practicable  to  reduce 
greatly  the  consumption  of  water,  and  it  is  probable  that  if  meters  were 
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applied  to  all  of  the  services  in  the  city  of  Newburyport  the  consumption 
of  water  could  be  materially  reduced. 

The  Board  recommends  that  meters  be  installed  upon  all  services  at  the 
earliest  practicable  time.  It  is  further  recommended  that  an  examina- 
tion be  made  of  the  water-pipe  system  in  the  city  for  the  discovery  of 
leaks,  and  if  serious  leakage  is  found  that  measures  be  taken  to  prevent 
large  losses  of  water  in  this  way.  Unless  it  is  found  practicable  to 
reduce  the  consumption  of  water  very  considerably  by  the  measures 
suggested,  investigations  should  be  begun  at  once  to  determine  the  best 
practicable  plan  of  increasing  materially  the  water  supply  of  the  city 
and  providing  an  adequate  quantity  of  water  for  all  purposes  in  the 
driest  years. 

North  Adams. 

Sept.  5,  1912. 
To  the  Commissioner  of  Public  Works,  North  Adams,  Mass. 

Dear  Sir  :  —  In  response  to  your  request  of  Aug.  15,  191.2,  for  advice 
as  to  the  cause  of  a  fishy  taste  and  odor  in  the  water  of  the  North  Adams 
water  supply,  the  Board  has  caused  the  reservoirs  to  be  examined  and 
samples  of  their  waters  to  be  analyzed. 

The  results  of  the  analyses  show  that  the  objectionable  taste  and  odor 
is  undoubtedly  due  to  the  presence  of  the  organism  Uroglena  in  the 
waters  of  the  Notch  Brook  system,  the  organism  being  present  in  con- 
siderable numbers  in  the  Middle  Reservoir,  so  called.  This  organism 
contains  a  minute  quantity  of  oil  which  at  certain  stages  of  growth  or 
decay  is  released  in  the  water  and  produces  the  fishy  and  oily  odor  which 
usually  accompanies  its  presence  in  water.  The  cause  of  the  appearance 
and  growth  of  Uroglena  in  the  water  of  ponds  and  reservoirs  is  not 
known,  nor  has  any  satisfactory  method  been  discovered  for  removing 
this  organism  or  the  objectionable  taste  and  odor  it  produces,  except  by 
efficient  filtration. 

The  use  of  water  containing  this  organism  for  drinking  or  domestic 
purposes  is  not  known  to  be  injurious  to  health.  It  is  probable  that  the 
organism  will  disappear  within  a  short  time,  and  if  it  is  possible  in  the 
meantime  to  discontinue  the  use  of  the  Middle  Reservoir,  it  is  likely  that 
the  trouble  can  be  avoided. 

North  Andover. 
Under  the  authority  of  section  113  of  chapter  75  of  the  Revised 
Laws,  rules  and  regulations  were  made  by  the  Board  on  July  11,  1912, 
for  preventing  the  pollution  and  securing  the  sanitary  protection  of  the 
waters  of  Great  Pond  and  its  tributaries,  used  by  the  town  of  North 
Andover  as  a  source  of  water  supply. 
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Oct.  3,  1912. 
To  the  Board  of  Public  Works,  North  Andover,  Mass. 

Gentlemen: —  Your  petition,  received  Sept.  9,  1912,  for  a  modifica- 
tion of  Rule  14  of  the  rules  and  regulations  recently  adopted  by  this 
Board  for  the  sanitary  protection  of  the  waters  of  Great  Pond  has  been 
considered  by  the  State  Board  of  Health,  but  the  Board  is  unable  to  find 
from  the  information  now  available  that  the  local  conditions  differ  ma- 
terially from  those  affecting  other  water  supplies  protected  by  similar 
rules,  and  can  see  no  present  necessity  for  modifying  the  rules  as  already 
adopted. 

The  Board  is  prepared  to  consider  any  specific  cases  of  pollution  or 
danger  of  pollution  to  which  you  may  call  attention  and  advise  you  as 
to  methods  of  prevention.  If  such  cases  appear  to  make  necessary  a 
modification  of  the  rules  already  adopted,  such  modifications  as  the 
circumstances  seem  to  make  necessary  can  then  be  made  in  the  rules 
already  adopted. 

Palmer  (Knox  Hill  Springs). 

Feb.  1,  1912. 
To  the  Board  of  Health,  Palmer,  Mass. 

Gentlemen  :  —  In  response  to  your  request  for  an  examination  of  the 
water  of  the  Knox  Hill  Springs,  so  called,  which  is  used  for  domestic 
purposes  by  several  families  in  Palmer,  the  Board  has  caused  the  springs 
and  their  surroundings  to  be  examined  and  samples  of  the  water  to  be 
analyzed. 

The  results  of  the  analyses  show  that  the  water  is  naturally  of  good 
quality  for  drinking,  and  the  chief  possible  danger  of  pollution  at  the 
present  time  is  a  vault  located  about  75  feet  southeast  of  the  springs.  If 
this  vault  is  removed,  and  at  the  same  time  the  springs  are  walled  up 
and  covered  so  as  to  prevent  the  entrance  of  surface  water,  it  is  probable 
that  the  springs  will  continue  to  yield  water  of  good  quality  for  drinking 
and  domestic  purposes. 

An  examination  of  this  water  has  also  been  made  to  determine  the 
quantity  of  lead  taken  up  from  the  lead  pipe  through  which  it  is  sup- 
plied to  consumers.  The  results  indicate  that  in  ordinary  use  the 
quantity  of  lead  in  the  water  is  somewhat  less  than  the  minimum 
quantity  that  has  been  known  to  cause  lead  poisoning;  but  a  sample 
taken  after  the  water  had  been  standing  shows  the  presence  of  a  quantity 
of  lead  which  may  be  sufficiently  large  to  cause  lead  poisoning  with  con- 
tinued use.  It  is  important,  under  the  circumstances,  that  the  water 
should  be  allowed  to  run  freely  before  being  drawn  for  drinking,  and 
it  would  be  advisable  to  replace  the  lead  pipes  with  pipes  of  some  other 
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material  which  would  not  be  likely,  if  acted  on  by  the  water,  to  cause 
injury  to  health.  Pipes  of  tin,  or  of  lead  or  iron  lined  with  tin,  when 
properly  made,  or  of  iron  lined  with  cement  can  be  used  with  safety. 

Peaeody. 

July  11,  1912. 
To  the  Commission  of  Public  Works,  Peabody,  Mass. 

Gentlemen  :  —  The  State  Board  of  Health  received  from  you  on 
June  6,  1912,  the  following  application  relative  to  taking  certain  parcels 
of  land  containing  sources  of  water  supply  which  it  is  proposed  to  use 
for  the  town  of  Peabody,  under  the  provisions  of  chapter  501  of  the 
Acts  of  the  year  1912 :  — 

The  Commission  of  Public  Works  of  the  town  of  Peabody,  under  authority 
granted  it  by  a  recent  act  of  the  Legislature,  proposes  to  take  certain  parcels 
of  land  in  the  town  of  Peabody  for  the  purpose  of  developing  a  ground 
water  supply,  and  would  respectfully  ask  the  approval  of  your  Honorable 
Board  to  said  taking.  The  land  to  be  so  taken  consists  of  three  parcels  as 
shown  on  accompanying  plan,  bounded  and  described  as  follows:  — 

Parcel  "  A."  —  Beginning  at  a  point  on  the  northerly  side  of  the  right  of 
way  of  the  South  Beading  Branch  of  the  Boston  &  Maine  B.B.  1,377  feet  west- 
erly from  the  west  side  of  Town  Farm  Boad;  thence  running  north  80°  49' 
west,  1,278.3  along  said  right  of  way  to  .a  point;  thence  turning  and  running 
north  28°  03'  west,  685.9  feet  to  the  southerly  shore  of  Cedar  Pond;  thence  in 
a  northeasterly  direction  along  shore  of  Cedar  Pond  405  feet  to  the  outlet  known 
as  Goldthwaite  Brook;  thence  along  southerly  bank  of  said  brook  in  a  south- 
easterly direction  1,686  feet  to  place  of  beginning;  containing  16.4  acres. 

Parcel  ■"  B."  —  Beginning  at  a  point  on  the  southerly  side  of  right  of  way 
of  South  Beading  Branch  of  the  Boston  &  Maine  B.B.  at  junction  of  north- 
westerly corner  of  land  of  E.  W.  Bulsifer  and  land  of  P.  J.  Murphy;  thence 
running  south  28°  03'  west,  411.5  feet  to  land  of  Samuel  Bichings;  thence  by 
land  of  said  Bichings  south  61°  57'  west,  99  feet  to  a  point;  thence  south 
28°  03'  east,  460  feet  to  northerly  side  of  Lynnfield  Street;  thence  along  Lynn- 
field  Street  in  a  southwesterly  direction  40';  thence  north  28°  03'  west,  460  feet; 
thence  north  16°  57'  east,  110  feet;  thence  north  28°  03'  west,  350  feet  to  south- 
erly side  of  right  of  way  of  South  Beading  Branch  of  the  Boston  &  Maine  B.B. ; 
thence  south  80°  49'  west,  50.3  feet  to  place  of  beginning;  containing  0.90  acres. 

This  parcel  is  to  be  used  for  an  entrance  to  parcel  "  A  "  from  highway. 

Parcel  "C."  — Beginning  at  a  stone  bound  on  property  line  of  Town  of 
Peabody  and  P.  J.  Murphy,  455.5  feet  northwesterly  from  junction  of  said  lands 
and  northerly  side  of  right  of  way  of  South  Beading  Branch  of  the  Boston 
&  Maine  B.B.;  thence  south  53°  00'  east,  113  feet  to  a  point;  thence  south  84°  05' 
west,  790  feet  to  northerly  bank  of  Goldthwaite  Brook;  thence  northerly  along 
northerly  bank  of  said  brook  60  feet  to  a  point;  thence  north  84°  05'  east  720 
feet  to  place  of  beginning;   containing  0.87  acres. 

Eeserving  to  the  grantor  all  rights  to  the  surface  of  the  land  above  described 


No.  34.]  ADVICE  TO  CITIES  AND  TOWNS.  113 

in  Parcel  "  C  ",  excepting  that  necessary  for  the  construction,  care,  renewal 
and  maintenance  of  an  electric  power  line  through  and  above  said  premises  by 
the  Inhabitants  of  the  Town  of  Peabody. 

The  commission  wishes  to  begin  the  installation  of  a  pumping  station  and 
power  lines  as  soon  as  possible  and  an  early  reply  would  be  greatly  appre- 
ciated. 

The  application  is  accompanied  by  a  plan  showing  the  location  of  the 
lands  which  it  is  proposed  to  take  for  the  purpose  of  securing  sources 
of  water  supply,  entitled  "  Plan  of  Proposed  Taking  of  Land  by  Town 
of  Peabody  for  Ground  "Water  Supply.  Scale  —  1  in.  =  400  ft.  June, 
1912.     Chns.  A.  Lear}',  Engineer.'"' 

The  Board  has  caused  the  locality  to  be  examined  by  one  of  its  en- 
gineers and  has  considered  the  application  and  plan  presented  and  the 
results  of  numerous  analyses  of  the  water  of  the  wells  located  on  these 
lands  which  are  now  being  used  as  sources  of  water  supply  for  the  town 
of  Peabody,  the  water  being  pumped  either  into  Suntaug  Lake  or  Spring 
Pond.  The  results  of  these  analyses  show  that  the  water  is  somewhat 
turbid  and  colored  and  contains  considerably  more  organic  matter  and 
iron  than  are  found  in  good  well  waters;  but  there  appear  to  be  no 
sources  of  pollution  in  the  neighborhood  of  the  wells,  and  the  intro- 
duction of  this  water  into  Suntaug  Lake  and  Spring  Pond  does  not  thus 
far  appear  to  have  had  a  seriously  unfavorable  effect  upon  the  quality 
of  the  water  supplied  to  the  town  from  those  sources. 

The  quantity  of  organic  matter  and  iron  present  in  the  wrell  water  has 
shown  no  tendency  to  increase  very  materially,  though  the  free  ammonia 
is  somewhat  higher  in  the  recent  than  in  the  earlier  samples.  It  is 
probable  that  the  organic  matter  and  iron  found  in  the  well  water  come 
largely  from  a  few  of  the  wells,  and  by  cutting  off  the  wells  which 
furnish  the  water  of  poorer  quality  it  is  probable  that  a  large  quantity 
of  water  can  be  obtained  from  the  ground  in  this  locality  which  will 
not  be  unsatisfactory  for  the  water  supply  of  Peabody  after  being 
mingled  with  the  waters  of  Suntaug  Lake  or  Spring  Pond. 

It  is  possible  that  the  introduction  of  large  quantities  of  ground  water 
into  Suntaug  Lake  and  Spring  Pond  will  have  a  tendency  to  increase 
organic  growths  in  those  sources,  and  that  in  consequence  the  water  will 
be  affected  more  notably  than  heretofore  by  objectionable  tastes  and 
odors.  If  serious  objection  should  arise  from  this  cause,  the  water  of 
the  wells  could  be  mingled  with  the  waters  of  the  other  sources  by  dis- 
charging it  into  the  reservoir  near  the  pumping  station,  and  if  the  wells 
containing  objectionably  high  quantities  of  organic  matter  and  iron  are 
eliminated,  the  water  could  be  supplied  directly  to  the  town. 
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The  Board  approves  the  taking  of  a  water  supply  for  the  town  of 
Peabody  from  the  lands  described  in  the  application  quoted  above  and 
shown  upon  the  plan  submitted  therewith,  with  the  recommendation 
that  changes  be  made  in  the  wells  now  used  so  as  to  eliminate  those 
which  supply  water  of  poor  quality. 

Sept.  5,  1912. 

To  Mr.  George  A.  Clifford,  Chairman,  Committee  on  Question  of  Water 
Pollution,  Peabody,  Mass. 

Dear  Sir  :  —  The  State  Board  of  Health  received  from  you  on  July 
2,  1912,  the  following  application  for  advice  as  to  the  desirability  of 
extending  the  sewerage  system  and  water  works  of  the  town  in  the 
neighborhood  of  the  present  sources  of  water  supply,  and  as  to  the  best 
plan  of  protecting  these  sources  from  pollution :  — 

The  committee  appointed  to  consider  the  question  of  water  pollution  respect- 
fully (request)  your  advice  in  regard  to  pollution  from  that  section  known 
as  Overlea  and  your  advice  in  relation  to  extension  of  water  service  and 
sewer  service  in  that  district,  taking  into  consideration  the  large  cost  on  ac- 
count of  ledge  and  very  small  fall  of  sewer  on  Lynn  Street;  also  your  recom- 
mendation as  to  purchase  of  land  on  Overlea  Hill  and  Newhall  Hill  on  the 
northerly  side  of  Spring  Pond  Boad;  also  in  regard  to  stable  at  ice  house  on 
Lynn  Street  at  Brown's  Pond. 

Subsequently,  at  the  request  of  the  Board,  further  information  was 
presented  including  estimates  of  the  probable  cost  of  the  proposed  works 
and  the  valuation  of  the  land  involved. 

The  Board  has  caused  the  locality  to  be  examined  and  has  considered 
your  application  and  the  information  submitted.  It  appears  that  the 
Overlea  district,  so  called,  is  located  between  Spring  and  Brown's  ponds, 
south  of  Spring  Pond  Eoad,  and  that  about  one-half  of  this  district  is 
within  the  watershed  of  Spring  Pond  and  the  remainder  in  that  of 
Brown's  Pond.  Most  of  the  dwelling  houses  thus  far  constructed  in 
this  region  are  situated  on  a  high,  rocky  knoll,  part  of  which  drains 
directly  toward  Brown's  Pond  and  the  remainder  toward  Spring  Pond 
and  toward  a  small  tributary  which  enters  that  pond  near  its  southerly 
end. 

It  is  understood  that  estimates  of  the  cost  of  water  pipes  and  sewers 
for  the  portion  of  this  district  within  the  limits  of  Peabody  indicate  that 
the  cost  of  these  necessary  sanitary  conveniences  would  nearly,  if  not 
quite,  equal  the  probable  value  of  the  lands  and  houses  within  the 
portion  of  the  town  of  Peabody  comprised  in  this  district.  The  town 
of  Peabody  now  owns  practically  all  of  the  watershed  along  the  easterly 
and  'southerly  sides  of  the  pond  and  a  narrow  strip  of  land  along  a 
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portion  of  the  westerly  shore,  and  controls  considerably  more  than  one- 
half  of  the  total  length  of  the  shores  of  the  pond.  The  portion  of  the 
area  of  Overlea  lying  within  the  watershed  of  Spring  Pond  contains 
already  some  thirty  houses,  drainage  and  sewage  from  which  under 
present  conditions  doubtless  find  their  way  more  or  less  directly  into 
one  of  the  tributaries  and  thence  into  the  pond.  If  a  water  supply 
and  sewerage  system  should  be  provided  in  this  region  very  probably 
the  population  would  increase  decidedly,  and  the  circumstances  are  such 
that  this  territory  would  continue  to  be  a  menace  to  the  purity  of  the 
water  of  Spring  Pond. 

In  view  of  the  large  area  of  land  already  acquired  by  the  town  within 
the  watershed  of  Spring  Pond,  and  the  menace  to  the  purity  of  the  water 
involved  in  the  rapid  growth  of  population  that  is  likely  to  take  place 
in  Overlea  and  the  region  about  it,  should  water  supply  and  sewerage 
facilities  be  provided  in  that  section,  the  Board  is  of  the  opinion  that 
it  is  very  important  for  the  town  to  acquire  as  soon  as  practicable  all 
of  the  lands  and  houses  in  Overlea  from  which  drainage  flows  toward 
the  pond  or  any  of  its  tributaries.  It  is  also  advisable,  in  the  opinion 
of  the  Board,  for  the  town  to  acquire  the  remaining  area  of  watershed 
tributary  to  the  pond  in  the  valley  of  the  brook  near  Spring  Pond 
Eoad,  together  with  areas  within  the  watershed  farther  north,  since  these 
lands  can  doubtless  be  acquired  at  less  expense  at  the  present  time  than 
if  they  are  allowed  to  become  occupied  by  dwellings.  While  the  cost 
of  acquiring  the  lands  and  buildings  as  herein  recommended  will  be 
large,  it  is  essential  that  they  be  secured  if  the  town  is  to  continue  to 
protect  adequately  the  purity  of  the  water  of  Spring  Pond. 

An  examination  of  the  ice  houses  on  the  westerly  shore  of  Spring  Pond 
shows  that  there  are  no  sanitary  conveniences  connected  therewith,  and 
that  polluting  matters  are  deposited  upon  the  ground  in  such  close 
proximity  to  the  shore  line  of  the  pond  that  at  times  of  heavy  rain  they 
are  evidently  washed  into  the  water. 

While  there  appears  to  the  Board  no  doubt  as  to  the  advisability  of 
securing  control  of  the  watershed  of  Spring  Pond  and  removing  the 
buildings  therefrom  and  preventing  its  further  occupation  if  the  town 
is  to  continue  to  use  that  pond  as  a  source  of  domestic  water  supply,  the 
circumstances  appear  to  be  somewhat  different  in  the  case  of  Brown's 
Pond.  The  watershed  of  the  latter  source  contains  already  a  large  and 
rapidly  growing  population,  and  the  cost  of  acquiring  a  sufficient  area 
of  land  within  this  watershed  for  the  adequate  protection  of  the  purity 
of  the  water  seems  likely  to  be  much  greater  than  in  the  case  of  Spring 
Pond.  Brown's  Pond  is  of  much  less  importance  as  a  storage  reservoir 
than   Spring  Pond,   and  the  town  has  in   addition   a  large   available 
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storage  in  Suntaug  Lake.  In  view  of  the  circumstances,  it  does  not 
appear  to  the  Board  advisable  to  attempt  to  protect  further  the  water- 
shed of  Brown's  Pond,  and  if  it  shall  be  found  necessary  to  use  it  in  the 
future  for  a  public  water  supply  reliance  must  be  placed  upon  adequate 
filtration. 

In  view  of  the  fact  that  a  large  portion  of  the  water  supplied  from 
public  works  in  the  town  of  Peabody  is  used  for  manufacturing  purposes, 
it  is  very  probable  that  the  water  of  Brown's  Pond  can  be  piped  sepa- 
rately from  that  of  the  other  sources  and  sold  by  the  town  for  manu- 
facturing purposes  only.  Water  can  be  delivered  for  this  purpose  under 
much  lower  pressure  than  is  necessary  when  supplied  from  the  town 
mains,  and  its  use  for  this  purpose,  while  diminishing  the  amount  avail- 
able in  the  town's  sources  of  supply,  will  also  diminish  to  practically 
the  same  extent  the  amount  drawn  from  the  town's  mains  for  manu- 
facturing purposes. 

Under  the  authority  of  section  113  of  chapter  75  of  the  Eevised  Laws, 
rules  and  regulations  were  made  by  the  Board  on  July  11,  1912,  for 
preventing  the  pollution  and  securing  the  sanitary  protection  of  the 
waters  of  Suntaug  Lake  and  its  tributaries,  used  by  the  town  of  Peabody 
as  a  source  of  water  supply. 

Salem  (New  England  Live  Stock  Company). 

Dec.  5,  1912. 
To  the  Board  of  Health,  Salem,  Mass.,  Mr.  W.  0.  Safford,  Chairman. 

Gentlemen  :  —  In  response  to  your  request  of  Nov.  15,  1912,  for 
an  examination  of  the  water  of  a  well  located  on  the  property  of  the 
New  England  Live  Stock  Company  near  Highland  Avenue,  and  advice  as 
to  its  quality,  the  State  Board  of  Health  has  caused  the  well  and  its 
surroundings  to  be  examined  and  a  sample  of  the  water  to  be  analyzed. 

The  results  of  the  analysis  show  that  the  water  of  the  well  contains  an 
excessive  quantity  of  iron  and  a  much  larger  amount  of  organic  matter 
than  is  found  in  good  well  waters.  The  number  of  bacteria  present  was 
also  high. 

The  well  is  located  within  about  30  feet  of  a  small  pond,  and  it  is 
probable  that  the  excess  of  iron  and  organic  matter  in  the  water  is 
due  largely  to  the  imperfect  filtration  of  water  passing  from  the  pond 
through  the  ground  to  the  well.  The  pond  is  exposed  to  pollution  by 
foul  drainage  from  neighboring  buildings,  and  it  is  probable  also  that 
some  of  the  foul  drainage  from  these  buildings  finds  its  way  to  the  well 
after  being  more  or  less  completely  purified  in  its  passage  through  the 
ground. 
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The  condition  of  the  water  of  the  well  at  the  present  time  is  objec- 
tionable for  many  domestic  uses  on  account  of  the  excessive  amount  of 
iron  it  contains,  and  the  well  is  liable  to  more  serious  pollution  at  any- 
time from  the  buildings  in  its  neighborhood. 

Under  the  circumstances,  the  water  of  this  well  should  not  be  used 
for  drinking  by  men  or  animals  or  for  any  purpose  where  it  may  come 
in  contact  with  food  or  utensils  used  in  connection  therewith. 


Sharon. 

Oct.  3,  1912. 
To  the  Board  of  Water  Commissioners,  Sharon,  Mass. 

Gentlemen  :  —  The  State  Board  of  Health  has  considered  your  ap- 
plication for  advice  as  to  the  water  supply  of  the  town  of  Sharon,  as 
outlined  in  your  petition  which  is  as  follows :  — 

Pursuant  to  the  provisions  of  section  117  of  chapter  75  of  the  Revised 
Laws  of  Massachusetts,  the  Board  of  Water  Commissioners  of  the  town  of 
Sharon,  respectfully  ask  your  advice,  in  addition  to  that  heretofore  given, 
as  to  the  most  appropriate  sources  of  additional  water  supply,  and  the  best 
method  of  assuring  its  purity,  with  reference  to  existing  and  future  needs  of 
the  town  of  Sharon. 

In  your  letter  to  the  committee  on  water  supply  under  date  of  Feb.  11, 
1907,  permission  was  given  to  the  town  to  take  water  from  driven  wells  in 
the  locality  in  which  tests  had  been  made. 

The  land  upon  which  these  wells  were  driven  was  part  of  a  taking  by  the 
town  of  Sharon,  through  its  Board  of  Water  Commissioners,  of  213  acres  of 
land  on  June  26,  1905. 

The  legality  of  this  taking  was  questioned  and  was  taken  to  the  Supreme 
Court  for  determination,  and  it  was  decided  that  the  taking  was  illegal  upon 
the  ground  that  the  consent  of  the  State  Board  of  Health  had  not  been  first 
obtained  as  required  by  section  2  of  chapter  91  of  the  Acts  of  the  year  1905. 
The  court  further  stated  in  addition  that  whether  such  consent  had  been 
obtained  or  not,  the  taking  was  illegal,  the  town  never  having  acquired  by 
purchase  or  otherwise  the  waters  of  Beaver  Hole  Meadow  Brook,  as  author- 
ized by  Statutes  of  1883,  chapter  177.  (Dorr  v.  Inhabitants  of  Sharon,  198 
Mass.  240.) 

In  consequence  of  this  decision  no  further  steps  have  been  taken  by  the 
town  toward  increasing  or  protecting  its  water  supply.  It  has  also  been 
ascertained  that  by  Statutes  of  1885,  chapter  95,  the  town  of  Canton  has  the 
right  to  take  the  waters  of  Beaver  Hole  Meadow  Brook  for  the  purposes  of  a 
water  supply. 

The  Board  of  Water  Commissioners  of  the  town  now  desire  to  make  a 
formal  taking  of  the  waters  of  Beaver  Hole  Meadow  Brook  and  springs 
adjacent  and  tributary  thereto,  in  compliance  with  the  provisions  of  chapter 
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177  of  the  Acts  of  1883  mentioned  above,  and  also  lands,  rights  of  way  and 
easements  necessary  for  holding  and  preserving  such  water;  and  further,  to 
take  such  area  of  land  upon  which  the  wells  referred  to  in  the  letter  of  Feb. 
11,  1907,  are  located  as  may  be  necessary  to  protect  said  wells  and  to  provide 
access  to  and  from  the  same,  and  for  the  laying  of  pipes  for  the  purpose  of 
connecting  them  with  the  present  water  system. 

We  believe  that  both  these  purposes  can  be  accomplished  under  chapter  91 
of  the  Acts  of  the  year  1905,  and  that  the  provisions  of  chapter  499  of  the 
year  1908,  requiring  a  formal  hearing  by  your  Board  after  notice  given,  do 
not  apply. 

Your  plans,  in  brief,  are  to  take  the  waters  of  Beaver  Hole  Meadow 
Brook  and  springs  adjacent  and  tributary  thereto,  and  to  take  certain 
lands  in  which  wells  referred  to  in  a  communication  of  this  Board  on 
Feb.  11,  1907,  are  located,  so  far  as  it  may  be  necessary  to  protect  the 
purity  of  the  water  of  these  wells,  provide  access  to  and  from  the  same, 
and  allow  for  the  laying  of  pipes  to  connect  them  with  the  present  water 
supply  system. 

The  Board  has  caused  the  locality  to  be  examined  and  has  considered 
your  petition  and  the  information  available  as  to  the  present  condition 
of  the  water  supply  of  the  town. 

Regarding  the  taking  of  Beaver  Hole  Meadow  Brook  for  the  water 
supply  of  the  town  of  Sharon,  the  Board  finds  that  the  brook  is  exposed 
to  such  serious  danger  of  pollution  by  sewage  that  it  is  an  unsafe  source 
from  which  to  take  water  directly  for  domestic  purposes.  The  Board 
is  unable  to  advise  the  town  to  take  water  from  this  stream  for  that 
purpose. 

The  best  practicable  plan  of  increasing  the  water  supply  of  Sharon, 
in  the  opinion  of  the  Board,  will  be  to  take  water  from  the  ground  in 
the  valley  of  Beaver  Hole  Meadow  Brook  above  the  present  wells,  as 
recommended  in  the  communication  of  Feb.  11,  1907,  the  recent  exami- 
nation having  shown  that  no  material  change  in  the  conditions  has  taken 
place  since  that  advice  was  given.  If,  as  appears  to  be  the  case,  the 
town  of  Sharon  has  no  authority  to  take  or  acquire  by  purchase  or  other- 
wise these  wells  and  sufficient  land  about  them  to  protect  their  purity,  it 
will  be  advisable  for  the  town  to  appeal  to  the  Legislature  for  such  addi- 
tional authority  as  may  be  necessary  to  enable  the  town  to  secure  for 
its  inhabitants  an  adequate  supply  of  good  water  for  all  purposes. 
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Shrewsbury. 

Oct.  7,  1912. 

To  the  Committee  on  Water  Supply  of  the  Town  of  Shrewsbury,  Mass. 

Gentlemen:  —  In  response  to  your  request  of  Aug.  28,  1912,  for 
an  examination  of  certain  localities  in  which  test  wells  have  been  driven 
with  a  view  to  obtaining  a  water  supply  for  the  town  of  Shrewsbury,  the 
State  Board  of  Health  has  caused  the  localities  to  be  examined  by  one 
of  its  engineers  and  samples  of  water  from  the  test  wells  to  be  analyzed. 

At  the  location  near  Golden  Hill,  at  the  head  of  Hopp  Brook  and 
close  to  the  village,  it  appears  that  two  test  wells  have  been  driven  to  a 
depth  of  about  20  feet.  In  both  cases  these  wells  penetrated  coarse 
gravel  from  which  water  could  be  pumped  quite  freely.  The  watershed 
draining  toward  these  wells  is  quite  limited  and  includes  a  section  of  the 
village,  and  the  results  of  an  analysis  show  that  the  water  has  at  some 
time  been  considerably  polluted  and  not  subsequently  thoroughly  purified 
in  its  passage  through  the  ground  before  entering  the  well.  In  the 
opinion  of  the  Board  it  is  unlikely  that  water  of  good  quality  for  domes- 
tic purposes  in  sufficient  quantity  for  the  supply  of  the  village  could  be 
obtained  from  wells  in  this  location. 

Tests  have  also  been  made  near  School  Street,  about  a  mile  and  a 
quarter  east  of  the  village,  and  in  Slocum's  Meadows,  so  called,  about  a 
mile  and,  a  half  west  of  the  village.  At  the  School  Street  location  it 
appears  that  three  tests  were  made  and  that  gravel  was  encountered  in 
one  of  the  wells  which  yielded  water  in  fair  quantity.  The  results  of 
an  analysis  of  the  water  show  that  while  slightly  affected  by  pollution, 
doubtless  from  a  portion  of  the  village  which  lies  within  this  watershed, 
the  water  would  probably  be  of  good  quality  for  domestic  purposes.  The 
wells,  however,  are  quite  shallow,  and  it  is  very  doubtful  whether  an 
adequate  supply  of  water  could  be  obtained  in  this  locality. 

A  sample  of  water  from  the  well  in  Slocum's  Meadows  west  of  the 
village  indicates  that  the  water  in  this  locality  is  of  very  good  quality 
for  domestic  purposes.  The  test  well  from  which  this  sample  was  col- 
lected penetrated  gravel  from  which  water  could  be  pumped  quite  freely, 
and  the  indications  are  more  favorable  for  obtaining  an  adequate  sup- 
ply of  water  for  the  town  at  this  locality  than  from  any  of  the  others 
mentioned.  The  Board  recommends  that  further  tests  be  made  in  this 
valley  to  determine  the  practicability  of  obtaining  there  an  adequate 
supply  of  good  water  for  all  the  requirements  of  the  village.  When  the 
results  of  further  investigations  are  available  the  Board  will  give  you 
further  advice  in  the  matter  if  you  so  request. 
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Sl'ENCER. 

May  2,  1912. 

To  the  Board  of  Water  Commissioners  of  the  Town  of  Spencer,  Messrs. 
Alfred  C.  Beaulac,  Dexter  Bullard  and  Erastus  J.  Starr. 
Gentlemen  :  —  The  State  Board  of  Health  received  from  you  on 
April  20,  1912,  the  following  petition  relative  to  the  use  of  Whittemore, 
or  Moose,  Pond  in  the  town  of  Spencer  as  a  source  of  water  supply  for 
the  town  in  case  of  emergency :  — 

Acting  under  authority  of  chapter  361  of  the  Acts  of  1902,  we  hereby 
petition  your  Honorable  Board  that  you  approve  the  taking  of  the  water 
from  the  pond  known  as  Whittemore  or  Moose  Pond,  situated  in  said  town 
of  Spencer,  as  a  proper  source  of  water  supply,  in  case  of  an  emergency 
arising  from  a  leak  in  the  main  pipe  leading  from  Shaw  Pond,  which  is  the 
source  of  supply  for  the  town  of  Spencer. 

The  town  has  a  pumping  station  near  the  upper  end  of  the  said  pond,  and 
it  has  only  had  to  use  it  once  since  it  was  installed  and  then  only  about  thirty- 
six  hours,  while  a  break  was  repaired  in  main  pipe. 

From  a  recent  examination  of  the  pond  and  its  surroundings  made 
by  direction  of  the  Board  it  appears  that  the  conditions  remain  prac- 
tically the  same  as  in  1910,  when,  in  response  to  a  similar  petition  rela- 
tive to  the  use  of  Whittemore  Pond  as  a  temporary  source  of  water 
supply,  the  Board  replied  as  follows :  — 

The  conditions  affecting  the  quality  of  the  water  from  Whittemore  Pond 
do  not  appear  to  have  changed  materially  since  your  previous  petition  for  the 
use  of  this  pond  as  a  temporary  source  of  water  supply  in  1905.  Most  of 
the  buildings  on  the  watershed  of  the  pond  are  located  at  considerable  dis- 
tances from  its  shores  and  its  tributaries,  and  the  outbuildings  formerly  situ- 
ated near  the  shore  of  the  pond  have  been  removed;  but  a  barn  near  the 
highway  at  the  northwesterly  end  of  the  pond  is  so  situated  that  drainage 
from  it  pollutes  the  water.  It  will  not  be  difficult  to  prevent  pollution  of  the 
pond  from  most  of  the  buildings  now  on  the  watershed,  but  it  is  desirable 
for  the  town  to  construct  a  sewer  in  Park  Street  and  secure  the  connection 
with  the  sewers  of  all  buildings  on  the  streets  near  the  upper  end  of  the  pond, 
so  far  as  practicable.  Before  using  the  water  all  of  the  buildings  within  the 
watershed  should  be  inspected  and  pollution  of  the  pond  from  any  of  these 
places  prevented. 

With  the  suggestions  herein  contained  for  preventing  the  pollution  of  its 
waters,  the  Board  approves  the  use  of  Whittemore  Pond  as  a  temporary 
source  of  water  supply  for  the  town  of  Spencer  under  the  provisions  of  law 
relating  to  temporary  water  supplies. 
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It  appears  that  the  town  has  already  constructed  a  pumping  station 
and  pumping  machinery  and  made  connection  with  the  town  mains,  and 
has  used  water  from  the  pond  for  a  short  time  in  a  previous  emergency. 
It  appears  to  the  Board  essential  that,  while  this  connection  is  main- 
tained and  likely  to  he  used  at  any  time,  the  danger  of  the  pollution  of 
the  pond  should  he  prevented,  and  the  Board  advises  that  the  recom- 
mendations relative  to  protecting  the  purity  of  the  water  of  this  pond 
contained  in  the  reply  of  the  Board  quoted  above  be  carried  out  without 
delay. 

With  these  recommendations  carried  out  the  Board  approves  the  use 
of  Whittemore,  or  Moose,  Pond  as  a  temporary  source  of  water  supply 
for  the  town  of  Spencer. 

Springfield. 

Sept.  5,  1912. 

To  the  Board  of  Water  Commissioners  of  the  City  of  Springfield. 

Gentlemen  :  —  The  State  Board  of  Health  received  from  you  on 
Sept.  5,  10 12,  a  draft  of  rules  and  regulations  for  the  sanitary  protection 
of  the  watershed  of  the  water  supply  of  the  city  of  Springfield  during 
the  construction  of  the  Berkshire  Street  Railway,  these  rules  and  regu- 
lations being  submitted  under  agreement  entered  into  before  the  rail- 
road commissioners  and  referred  to  in  a  decree  of  said  commission,  as 
follows :  — 

And  it  further  appearing  that  said  company  has  agreed  that  such  provisions 
for  sanitary  regulations  as  may  be  made  by  the  water  department  of  the  city 
of  Spring-field,  and  approved  by  the  State  Board  of  Health,  shall  be  observed 
and  conformed  to  by  said  company  during  the  construction  of  said  railway 
for  the  protection  of  the  Little  River  watershed  belonging  to  the  water  system 
of  the  city  of  Springfield,  under  the  provisions  of  chapter  317  of  the  Acts  of 
1906. 

The  Board  is  informed  that  the  work  of  constructing  the  railway 
into  the  watershed  of  the  Springfield  water  supply  has  already  been 
begun. 

The  Board  has  considered  the  draft  of  regulations  presented  as  well 
as  practicable  within  the  time  available  and  approves  them,  subject  to 
amendment  after  further  examination.  They  should  be  amended  by  in- 
serting after  the  word  "  camps "  at  the  end  of  the  first  paragraph  of 
section  3  the  words,  "  but  camps  placed  outside  the  watershed  shall 
not  be  located  on  the  watershed  of  any  other  water  supply."  A  draft  of 
the  rules  and  regulations,  as  iamended  and  approved,  is  appended 
hereto :  — 
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Sanitary  Regulations  for  the  Protection  op  the  Watershed  op  the 
City  op  Springfield  during  the  Construction  of  the  Berkshire 
Street  Railway,  as  approved  by  the  State  Board  op  Health  on  Sept. 
5,  1912,  under  the  provisions  op  chapter  317  op  the  acts  op  the 
Year  1906. 
Section  1.     The  Berkshire  Street  Railway  Company,  its  contractors  and 
employees,  shall  prevent  nuisances  in  and  about  all  camps  and  works;  shall 
protect  water  courses,  reservoirs,  and  all  sources  of  water  supply  from  pollu- 
tion, contamination  or  interference,  and  safeguard  the  public  Health  as  may 
be  directed  from  time  to  time  by  the  constituted  authorities  of  the  State  and 
city.     Said  company  shall  summarily  dismiss,  or  cause  to  be  dismissed,  and 
not  again  engage  except  with  the  written  consent  of  the  engineer,  any  em- 
ployee who  violates  this  section. 

Section  2.  The  Board  of  Water  Commissioners  of  the  city  of  Springfield 
shall  have  the  right,  in  order  to  determine  whether  the  requirements  as  to 
sanitary  matters  are  being  complied  with,  to  enter  and  inspect  any  camp  or 
building  or  any  part  of  the  works,  and  to  cause  any  employees  to  be  examined 
physically  or  medically  or  treated;  also  to  inspect  the  drinking  water  and 
food  supplied  to  the  employees.  The  sanitary  precautions,  the  care  of  the 
employees,  the  camps  and  all  territory  occupied  by  the  company  or  its  con- 
tractors, shall  at  all  times  be  satisfactory  to  the  engineer  or  other  authorized 
representative  of  the  water  department.  Said  company  shall  promptly  and 
fully,  and  in  every  particular,  comply  with  all  orders  and  regulations  in  re- 
gard to  these  matters,  including  all  sanitary  and  medical  rules  and  regulations 
which  may  have  been  or  may  be  promulgated  from  time  to  time.  And  to  this 
end  and  to  properly  preserve  the  peace,  the  Board  of  Water  Commissioners 
shall  have  the  right  of  access  to  the  camps  and  quarters  of  the  company  or 
its  contractors. 

Section  3.  No  camps  shall  be  located  on  the  watershed  of  the  city  of 
Springfield,  if  suitable  sites  are  existent  off  the  watershed  which  could  be 
made  available  for  such  camps,  but  camps  placed  outside  the  watershed  shall 
not  be  located  on  the  watershed  of  any  other  water  supply.  Any  camp 
located  on  the  watershed  can  only  be  so  located  after  its  approval  by  the 
engineer  of  the  Board  of  Water  Commissioners  of  the  city  of  Springfield, 
and  camps  shall,  if  ordered,  be  enclosed  by  barbed  wire  or  other  approved 
fences  not  less  than  10  feet  high,  with  not  more  than  two  entrances.  Each 
camp  and  the  grounds  surrounding  it  in  all  directions  shall  be  thoroughly 
illuminated  by  high  power  acceptable  lights.  This  illumination  shall  be  main- 
tained from  sundown  to  sunrise  every  night  during  the  occupation  of  the 
camp,  unless  otherwise  ordered.  Employees  shall,  so  far  as  practicable,  be 
required  to  remain  within  camp  when  not  at  work. 

Section  4.  Buildings  for  the  sanitary  necessities  of  all  persons  employed 
on  the  work,  beginning  with  the  first  men  employed  to  build  camps  or  for 
other   preliminary  operations,  shall  be  constructed  and  maintained  by  the 


No.  34.]  ADVICE  TO  CITIES  AND  TOWNS.  123 

company,  or  its  representatives,  in  the  number,  manner  and  places  ordered. 
All  persons  connected  with  the  works  shall  be  obliged  to  use  these  conveniences 
under  penalty  of  discharge.  Unless  otherwise  directed,  the  sanitaries  shall 
be  provided  with  water-tight  removable  receptacles  of  suitable  capacity. 
These  receptacles,  if  used,  shall  not  be  allowed  to  overflow,  but  shall  be  re- 
moved, without  spilling,  at  required  intervals,  their  contents  at  once  treated 
as  directed,  and  then  promptly  taken  to  a  designated  place  outside  the  water- 
shed, and  there  disposed  of  as  ordered.  In  case  camps  are  located  on  the 
watershed,  incinerators  of  satisfactory  design  shall  be  provided,  which  shall 
satisfactorily  consume  all  night  soil  and  other  camp  refuse.  Said  company 
shall  provide  a  sufficient  number  of  acceptable  attendants  to  keep  all  sani- 
taries in  satisfactory  condition  and  compel  employees  to  use  them. 

Section  5.  Said  company  shall  retain  the  services  of  acceptable  qualified 
medical  practitioners,  to  the  number  ordered,  who  shall  have  the  care  of  the 
employees  of  the  company  or  its  contractors,  shall  inspect  their  dwellings,  the 
stables  and  the  sanitaries  as  often  as  required,  and  shall  supply  medical  at- 
tendance and  medicines  to  the  employees  whenever  needed.  Whenever  prac- 
ticable, an  employee  having  a  communicable  disease  shall  be  removed,  when 
and  as  directed,  to  a  hospital  outside  the  watershed.  The  medical  supervision 
of  the  company  over  its  employees  shall  extend  to  the  physical  and  medical 
examination  of  all  applicants  for  employment,  in  order  to  prevent  persons 
having  communicable  diseases  from  becoming  connected  with  the  work,  and 
the  company  or  its  contractors  shall  employ  only  persons  shown  by  such 
examination  to  be  free  from  communicable  diseases.  Whenever,  in  the  opinion 
of  the  engineer,  it  is  necessary  for  the  protection  of  the  public  health  or  the 
health  of  the  employees,  the  company  shall  remove  or  cause  to  be  removed 
any  employee  from  the  work  to  a  hospital,  or  shall  remove  permanently  from 
the  work  or  any  camp  any  employee  whose  presence  is  believed  to  endanger 
the  health  of  other  persons. 

Section  6.  Once  each  week,  or  more  frequently  if  required,  the  company 
shall  give  the  engineer,  in  such  detail  as  may  be  prescribed  from  time  to  time, 
a  written  report  signed  by  the  physician  in  regular  attendance,  setting  forth 
clearly  the  health  conditions  of  the  camp  or  camps  and  of  the  employees. 

Section  7.  The  water  furnished  by  the  company  shall  include  a  sufficient 
supply  of  drinking  water  of  acceptable  quality  for  all  its  employees,  to  be 
obtained  from  approved  sources.  If  any  water  supply  for  domestic  uses 
should  become  contaminated,  the  company  shall  promptly  provide  a  new 
supply  from  an  approved  source  and  abandon  the  contaminated  supply,  or 
shall  provide  works  for  purifying  the  contaminated  water  when  and  as 
ordered. 

Section  8.  All  wash  water  from  kitchens,  laundries  and  other  places,  and 
all  drainage  from  stables,  shall  be  conveyed  by  satisfactory  means  to  places 
directed,  where  such  drainage  shall  be  treated  by  the  means  ordered  so  as  to 
yield  an  acceptably  innocuous  effluent. 

Section  9.    Drainage  from  camps  and  shelters  and  from  other  places  yield- 
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ing  water  unfit  for  direct  discharge  into  a  reservoir  or  tributary  thereof  shall 
be  conducted  in  tight  drains  or  other  approved  conveyors  to  filters,  septic 
tanks  or  other  disposal  plants  of  approved  construction,  at  places  designated, 
and  treated  as  directed  to  produce  an  acceptable  effluent.  Such  effluent  shall 
be  discharged  only  in  the  manner  and  at  the  place  or  places  directed.  All 
arrangements  for  drainage  shall  be  sufficient  to  provide  for  all  rain  water 
falling  within  the  camp,  so  that  there  will  be  no  overflow  from  camps  which 
shall  at  any  time  reach  the  water  course  of  the  watershed  without  purification. 

Section  10.  Garbage,  both  liquid  and  solid,  shall  be  promptly  and  satis- 
factorily removed  from  the  buildings  and  immediately  placed  in  approved 
tight  receptacles  of  sufficient  capacity  for  about  one  day's  ordinary  produc- 
tion. At  least  once  in  every  twenty-four  hours  all  such  garbage  shall  be  in- 
cinerated or  otherwise  thoroughly  and  satisfactorily  disposed  of  in  an  ap- 
proved manner. 

Section  11.  Shelters  and  other  conveniences  for  the  workmen  within  the 
watershed  shall  be  provided  with  sanitaries  for  the  use  of  all  workmen,  and 
other  sanitaries  shall  also  be  provided  near  all  points  of  work.  The  use  of 
these  must  be  insisted  upon  under  penalty  of  discharge,  and  sufficient  inspec- 
tors must  be  provided  to  see  that  sufficient  sanitaries  are  provided  and  that 
all  workmen  use  them  at  all  times  on  the  watershed.  All  night  soil  thus  col- 
lected shall  be  in  tight  receptacles,  and  shall  be  disposed  of  at  times  and  in 
manners  heretofore  provided  or  specified  by  the  engineer  of  the  water  depart- 
ment. 

Section  12.  The  company  shall  build  such  disposal  plants,  sewers,  drains 
and  other  structures,  and  shall  do  such  other  work,  not  herein  particularly 
specified,  as  may  be  ordered  for  carrying  out  the  intent  of  these  regulations. 


Tewksbury   (State  Infirmary). 

Aug.  14,  1912. 

To  Dr.  John  H.  Nichols,  Superintendent,  State  Infirmary,  Tewksbury,  Mass. 

Dear  Sir  :  —  The  State  Board  of  Health  received  from  you  on  July 
25  a  request  for  an  analysis  of  a  sample  of  water  from  a  brook  near  the 
pumping  station  from  which  the  water  supply  of  the  infirmary  is  taken 
and  advice  as  to  its  use  for  drinking  in  connection  with  the  supply  now 
obtained  from  the  tubular  wells,  and  in  response  to  this  application  has 
caused  the  locality  to  be  examined  by  one  of  its  engineers  and  samples 
of  the  present  and  proposed  sources  of  supply  to  be  analyzed. 

It  appears  from  the  information  furnished  to  the  Board  that  the 
quantity  of  water  used  at  the  institution  amounts,  apparently,  to  some- 
what more  than  400,000  gallons  per  day,  and  that  the  average  quantity 
of  water  used  in  the  year  ending  Nov.  30,  1911,  amounted  to  162  gal- 
lons per  person  per  day. 

The  driven  wells  from  which  the  water  supply  was  formerly  obtained 
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furnished  for  several  years  a  soft  water  of  excellent  quality  for  domestic 
purposes,  and  the  quantity  supplied  appears  to  have  been  ample  for 
several  years.  Subsequently,  the  quantity  supplied  from  the  wells  de- 
creased, and  deep  wells  were  sunk  from  which  the  main  supply  is  now 
obtained.  These  wells  furnish  a  water  containing  an  excessive  amount 
of  iron,  which  is  objectionable  for  some  domestic  purposes.  The  quantity 
of  water  which  these  sources  are  capable  of  supplying  appears  to  be  in- 
adequate for  the  supply  of  the  institution  under  present  conditions. 

Strongwater  Brook,  the  source  from  which  it  is  proposed  to  take  a 
supplementary  supply,  passes  near  the  pumping  station,  and  above  this 
point  drains  an  area  of  about  three  and  one-half  square  miles.  An 
analysis  of  the  water  shows  that  it  is  very  highly  colored  and  contains  a 
large  quantity  of  organic  matter,  due  probably  to  contact  with  vegetable 
matter  in  swamps.  The  watershed  of  this  stream  contains  a  considerable 
number  of  dwelling  houses,  barns  and  other  buildings,  and  the  water  is 
exposed  to  danger  of  pollution  by  sewage.  Under  existing  conditions 
the  source  is,  in  the  opinion  of  the  Board,  an  objectionable  one  from 
which  to  take  water  for  domestic  purposes,  and  if  water  from  this  brook 
is  introduced  for  the  supply  of  the  institution  in  connection  with  the 
water  of  the  wells  as  proposed,  all  water  used  for  drinking  should  be 
boiled. 

The  Board  recommends  that  you  make  an  investigation  of  the  con- 
dition of  the  tubular  wells  from  which  the  water  supply  of  the  insti- 
tution was  formerly  obtained,  to  determine  whether  or  not  it  is  prac- 
ticable, by  putting  them  into  proper  condition,  to  secure  an  adequate 
supply  of  water  for  the  institution  which  will  be  equal  in  quantity  to 
the  water  formerly  obtained  from  these  sources.  If  it  is  found  that  the 
yield  of  the  wells  is  insufficient  after  they  are  put  into  proper  condition, 
an  investigation  should  be  made  to  determine  whether  it  is  practicable 
to  extend  the  driven  well  system  and  secure  a  sufficient  additional  supply 
in  that  way  for  all  requirements.  It  may  be  found,  as  a  result  of 
further  investigations,  that  the  best  practicable  plan  of  securing  an 
adequate  ground-water  supply  for  the  institution  will  involve  the  employ- 
ment of  some  other  form  of  collecting  works  than  the  system  of  tubular 
wells  hitherto  in  use.  The  Board  recommends  that  these  investigations 
be  made  under  the  direction  of  an  engineer  of  experience  in  such  mat- 
ters, and  that  the  work  upon  the  tubular  wells  be  done  under  a  compe- 
tent well-driver. 

The  use  of  water  in  the  institution  appears  to  be  excessive,  and  the 
Board  further  recommends  that  an  examination  be  made  to  ascertain 
whether  or  not  large  quantities  of  water  are  wasted  or  lost  by  leakage 
in  the  water  supply  system,  and  whether  large  quantities  of  water  are 
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used  for  wasliing  and  irrigation  which  might  be  supplied  without  ob- 
jection directly  from  Strongwater  Brook. 

The  Board  will  assist  you  in  further  investigations  by  making  the 
necessary  analyses  of  water,  and  will  advise  you  as  to  the  best  plan  of 
securing  an  adequate  water  supply  for  the  institution  when  you  have  the 
results  of  further  investigations  to  present. 

Topsfield. 

Jan.  4,  1912. 

To  the  Board  of  Selectmen  of  the  Town  of  Topsfield,  Mr.  A.  T.  Merrill, 

Chairman. 

Gextlemen  :  —  The  State  Board  of  Health  has  considered  your  ap- 
plication for  advice  as  to  a  proposed  water  supply  for  the  town  of  Tops- 
field,  to  be  taken  from  the  Ipswich  Eiver,  Boston  Brook  and  Fish  Brook 
or  any  or  either  of  them,  the  proposed  sources  being  described  as  fol- 
lows :  — 

It  is  deemed  advisable  to  take  water  from  the  Ipswich  River  at  a  point 
near  the  residence  of  Mrs.  Mary  F.  Webster  and  about  one-half  mile  up  the 
river  from  the  Turnpike  bridge  in  Topsfield,  or,  if  this  water  is  not  suitable, 
to  take  a  supply  from  Fish  Brook  at  a  point  near  the  boundary  line  between 
Boxford  and  Topsfield  on  said  brook;  and  as  a  part  of  the  plan  it  is  pro- 
posed to  take  an  additional  supply  when  necessary  from  Boston  Brook  in 
the  town  of  Middleton  at  a  point  about  two  miles  from  its  mouth. 

It  is  proposed  to  obtain  a  supply  that  can  be  used  without  filtering,  and  it 
is  also  proposed  to  make  a  small  basin  at  the  sources  of  supply  in  these 
brooks. 

The  Board  has  caused  the  sources  described  to  be  examined  by  its 
engineer  and  samples  of  their  waters  to  be  analyzed.  The  Ipswich 
Paver  and  Fish  Brook  would  furnish  an  ample  supply  of  water  for 
Topsfield  at  all  times,  but  it  is  doubtful  whether  enough  water  flows 
in  Boston  Brook  in  very  dry  periods  to  provide  a  sufficient  supply  for 
the  requirements  of  Topsfield  at  such  times.  The  waters  of  all  of  the 
sources  mentioned  are  highly  colored,  and  neither  source  is  a  desirable 
one  from  which  to  take  water  directly  for  the  water  supply  of  the  town 
of  Topsfield. 

There  is  no  doubt  that  the  most  satisfactory  plan  of  providing  a 
public  water  supply  for  Topsfield  will  be  to  take  water  from  the  ground, 
if  a  supply  of  good  ground  water  can  be  obtained  at  some  place  within 
reasonable  distance  of  the  main  center  of  population.  A  general  ex- 
amination of  the  territory  in  the  neighborhood  of  the  village  shows  that 
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the  conditions  are  very  favorable  for  obtaining  water  from  the  ground  in 
the  valley  of  Pye  Brook,  a  short  distance  above  its  junction  with  Howlett 
and  Mile  brooks,  about  a  mile  north  of  the  center  of  the  village.  The 
conditions  also  appear  to  be  favorable  for  obtaining  water  freely  from 
the  ground  in  the  valley  of  Fish  Brook,  though  the  conditions  in  this 
valley  are  less  favorable,  judging  from  surface  indications,  than  in 
the  valley  of  Pye  Brook. 

The  Board  recommends  that  before  deciding  upon  a  source  of  water 
supply  you  cause  tests  to  be  made  with  the  view  of  obtaining  a  supply 
of  good  ground  water  sufficient  for  the  requirements  of  the  town  at 
some  place  within  a  reasonable  distance  of  the  village,  and  the  valley 
of  Pye  Brook,  north  of  the  village,  appears  to  the  Board  the  most 
favorable  place  in  which  to  begin  these  tests. 

In  the  opinion  of  the  Board  it  is  important  that,  if  rights  are  granted 
to  any  city  or  town  to  take  water  from  the  Ipswich  Eiver  in  or  above  the 
town  of  Topsfield  or  any  of  the  tributaries  of  that  river,  such  rights 
should  be  subject  to  a  prior  right  of  the  town  of  Topsfield  to  take 
for  the  supply  of  that  town  and  its  inhabitants  all  the  water  necessary 
for  domestic,  mechanical  and  manufacturing  purposes,  the  extinguish- 
ment of  fires  and  the  irrigation  of  lawns  and  crops. 

"Wakefield. 

Jan.  19,  1912. 

To  the  Board  of  Water  and  Sewerage  Commissioners,  Wakefield,  Mass. 

Gentlemen  :  —  Recent  examinations  of  the  water  of  Crystal  Lake 
show  that  the  numbers  of  organisms  by  which  the  water  has  been 
affected  for  many  weeks  have  materially  diminished,  and  the  disagreeable 
taste  and  odor  of  the  water  have  largely  disappeared.  It  is  probable 
that  if  the  water  were  now  turned  on  again  gradually  for  the  supply  of 
the  town,  it  would  not  be  seriously  objectionable  on  account  of  taste  or 
odor  while  its  condition  remains  as  at  present.  As  this  pond  is  subject 
at  intervals  to  considerable  growths  of  organisms,  which  impart  objec- 
tionable tastes  and  odors  to  the  water,  it  is  to  be  expected  that  troubles 
of  this  sort  will  occur  again  in  the  future. 

Mat  2,  1912. 
To  Mr.  Robert  Philpot,  Melrose,  Mass. 

Dear  Sir:  —  In  response  to  your  request  of  Jan.  29,  1912,  for  an 
investigation  of  the  withholding  by  the  Wakefield  Water  and  Sewerage 
Board  of  a  permit  to  cut  ice  on  Crystal  Lake  in  the  town  of  Wakefield, 
the  State  Board  of  Health  has  examined  the  circumstances  affecting 
the  withholding  of  this  permit  and  the  conditions  under  which  ice  has 
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been  taken  from  ibis  lake  in  former  years  and  those  which  are  likely 
to  obtain  in  the  near  future. 

The  use  of  Crystal  Lake  as  a  source  of  water  supply  for  the  town 
of  Wakefield  has  caused  large  fluctuations  in  the  level  of  its  surface, 
especially  in  recent  years,  the  lowest  levels  being  reached  ordinarily  in 
the  late  fail  or  in  the  winter,  and  under  these  conditions  it  is  frequently 
necessary,  when  ice  is  taken  from  the  lake,  that  the  cutting  shall  be 
done  at  points  nearer  the  intake  than  in  former  years.  Moreover,  in 
order  to  utilize  a  larger  part  of  the  storage  in  the  lake  than  formerly, 
the  intake  pipe  of  the  Wakefield  Water  Works  has  recently  been  extended 
farther  toward  the  middle  of  the  lake  and  nearer  the  field  from  which  ice 
is  taken. 

Under  the  circumstances  there  is  considerable  danger,  in  the  opinion 
of  the  Board,  that  polluting  matters  which  might  enter  the  lake  in  the 
process  of  ice-cutting  would  find  their  way  within  a  short  time  to  the 
intake  of  the  water  works  of  the  town,  and  it  appears  to  the  Board  unsafe 
to  continue  the  cutting  of  large  quantities  of  ice  from  this  source  of 
water  supply  as  has  been  done  in  the  past. 

The  Board  does  not  believe  it  will  be  in  the  interest  of  the  public 
health  to  grant  further  permits  for  the  cutting  of  ice  on  this  lake  while 
the  conditions  under  which  it  is  used  as  a  source  of  water  supply  con- 
tinue as  at  present,  and  having  investigated  the  circumstances  of  the 
withholding  of  the  permit  makes  no  order  at  present  relative  thereto. 

Warren  (West  Warren). 

June  18,  1912. 
To  the  Warren  Cotton  Mills,  Warren,  Mass. 

Gentlemen  :  —  In  response  to  3'our  request  for  advice  as  to  a  pro- 
posed water  supply  for  the  Warren  Cotton  Mills  and  tenements  in  West 
Warren,  to  be  taken  from  a  large  well  in  the  valley  of  Cheese  Factory 
Brook  about  three  and  one-half  miles  from  the  village,  the  Board  has 
caused  the  locality  to  be  examined  by  one  of  its  engineers  and  samples 
of  water  from  three  test  wells  in  the  valley  of  the  brook  to  be  analyzed. 

The  results  of  the  analyses  show  that  the  water  of  the  two  upper  of 
the  three  wells  appears  to  be  of  good  quality  for  domestic  purposes.  The 
water  of  the  well  located  farthest  down  stream  shows  evidence  of  pollu- 
tion and  contains  an  excessive  quantity  of  iron  and  would  probably  be 
unsatisfactory  for  domestic  purposes. 

It  is  understood  that  the  proposed  large  well  is  to  be  located  near 
test  well  No.  1,  the  middle  well  of  the  group.  This  well  is  located  about 
100  feet  above  the  highway  which  crosses  the  brook  in  this  neighborhood 
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and  about  SO  feet  from  the  southerly  bank  of  the  stream.  The  in- 
formation submitted  to  the  Board  shows  that  it  was  driven  to  a  depth 
of  28  feet  through  10.3  feet  of  mud  at  the  surface  and  then  through 
coarse  sand,  and  that  its  yield,  when  pumped  with  a  hand  pump,  was 
13  gallons  per  minute. 

It  is  not  practicable,  with  the  information  available,  to  advise  whether 
a  sufficient  quantity  of  water  can  be  obtained  from  the  ground  in  this 
locality  for  the  supply  of  the  mills  and  tenements,  but,  while  water  of 
poor  quality  was  found  in  one  of  the  test  wells,  the  conditions  appear 
to  be  generally  quite  favorable  for  obtaining  water  from  the  ground  in 
considerable  quantity  in  the  neighborhood  of  the  wells  at  the  points  far- 
ther up  the  stream,  and  it  is  likely,  in  the  opinion  of  the  Board,  that  if 
enough  water  cannot  be  obtained  in  the  locality  by  the  proposed  large 
well,  the  supply  can  be  increased  by  additional  collecting  works  farther 
up  the  valley. 

It  is  desirable  that,  in  planning  to  take  water  from  the  ground  in  the 
valley  of  this  brook,  the  collecting  well  and  any  additional  works  that 
may  be  constructed  there  shall  be  located  at  a  considerable  distance  from 
the  brook,  and  that  a  location  in  or  near  deep  deposits  of  mud  or  peat 
be  avoided.  The  location  of  test  well  No.  1  is  not  a  desirable  one  in 
which  to  construct  the  final  works,  both  on  account  of  the  depth  of  peat 
and  on  account  of  the  nearness  of  buildings  on  the  opposite  side  of  the 
brook,  but  a  location  a  little  farther  up  the  stream  would  probably  avoid 
objections  from  these  causes. 

Should  you  decide  to  make  further  tests  in  order  to  determine  more 
definitely  the  probable  quantity  and  quality  of  ground  water  to  be  ob- 
tained in  this  valley,  the  Board  will,  upon  application,  make  the  neces- 
sary analyses  of  water  and  will  give  you  further  advice,  if  you  so  request. 

West  Newbury  (School  for  Instruction  of  Militia  Officers). 

Mat  25,  1912. 

To  Mr.  Charles  C.  Foster,  Surgeon-General  of  Massachusetts,  State  House, 

Boston. 

Dear  Sir  :  —  In  response  to  your  request  of  May  20,  1912,  for  an 
examination  of  the  water  of  a  spring  at  the  site  of  a  proposed  school 
for  instruction  of  militia  officers  in  West  Newbury,  the  State  Board  of 
Health  has  caused  the  spring  and  its  surroundings  to  be  examined  and 
a  sample  of  the  water  to  be  analyzed. 

The  spring  is  located  near  a  small  brook  near  the  southerly  bank  of 
the  Merrimack  River  and  a  short  distance  from  the  village  of  West 
Xewbury. 
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The  results  of  the  analysis  show  that  the  water  has  at  some  time  been 
considerably  polluted  but  subsequently  quite  well  purified  in  its  passage 
through  the  ground  before  entering  the  spring,  and  though  very  hard, 
this  water,  in  the  condition  in  which  it  was  found  at  the  time  this  ex- 
amination was  made,  was  probably  safe  for  drinking.  The  cause  of  the 
pollution  of  the  water  is  very  probably  the  sewage  discharged  into  the 
ground  by  dwelling  houses  in  the  village  of  West  Newbury  on  ground 
sloping  toward  the  spring.  It  is  possible  that  water  of  better  quality 
might  be  obtained  from  the  ground  half  a  mile  or  thereabouts  southwest 
of  the  spring,  where  the  ground  water  does  not  appear  to  be  exposed  to 
danger  of  pollution  from  the  village. 

The  Board  recommends  that  if  it  shall  be  decided  to  use  the  water 
of  this  spring  for  drinking  it  be  carefully  walled  up  and  covered  so  as 
to  prevent  danger  of  receiving  pollution  from  the  surface  of  the  adjacent 
ground. 

West  Springfield. 

Jan.  16,  1912. 

To  the  Special  Water  Committee,  West  Springfield,  Mass.,  Mr.  Frank  L. 

Worthy,  Chairman. 

Gentlemen  :  —  The  State  Board  of  Health  has  considered  your  appli- 
cation for  advice  as  to  further  investigations  relative  to  obtaining  a  water 
supply  for  the  town  of  West  Springfield,  and  has  examined  the  results 
of  the  tests  already  made,  especially  the  results  of  investigations  as  to 
the  practicability  of  obtaining  a  water  supply  for  the  town  from  the 
valley  of  Pond  Brook  in  the  sand  plains  west  of  the  Bear  Hole  Brook 
watershed  from  which  your  present  supply  is  now  drawn. 

It  appears  that  the  results  of  tests  of  the  ground  in  the  valley  of  Pond 
Brook,  made  by  sinking  wells  beginning  at  a  point  about  one  mile  north 
of  the  New  York,  New  Haven  &  Hartford  Eailroad  and  continuing 
southerly  through  the  valley  to  a  point  south  of  the  railroad  and  a  short 
distance  south  of  the  Holyoke-Westfield  highway,  indicate  that  water  can 
probably  be  obtained  at  various  points  along  this  stream,  the  most  favor- 
able conditions  being  found  at  the  lower  end  of  the  valley  near  the 
Holyoke  and  Westfleld  highway. 

Three  test  wells  in  this  locality  penetrated  a  deep  stratum  of  porous 
soil  from  which  water  could  be  pumped  very  freely  in  large  quantities 
with  a  hand  pump,  and  analyses  show  that  the  water  is  of  very  good 
quality  for  all  the  purposes  of  a  domestic  water  supply. 

In  view  of  the  rapid  growth  of  the  town  and  the  increasing  use  of 
water,  it  is  desirable  in  the  selection  of  an  additional  water  supply  to 
secure,  if  practicable,  a  source  which  will  yield  enough  water  to  meet  the 
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needs  of  the  town  for  a  considerable  time  in  the  future.  "While  the  in- 
dications are  very  favorable  for  obtaining  such  a  supply  from  the  ground 
near  Pond  Brook,  it  is  advisable,  in  the  opinion  of  the  Board,  before 
deciding  upon  the  use  of  water  from  that  source,  to  make  further  tests 
by  sinking  a  group  of  wells  in  the  Pond  Brook  valley  and  pumping 
from  them  continuously  for  a  period  of  two  or  three  weeks  at  a  rate  of 
as  much  as  1,500,000  gallons  per  day.  In  connection  with  this  test 
observations  should  be  made  of  the  height  of  the  ground  water  in  the 
region  about  the  wells  before  the  test  is  begun,  and  fluctuations  in  level 
should  be  carefully  noted  during  and  for  some  time  after  the  completion 
of  the  test.  With  this  information  it  will  be  practicable  to  determine 
whether  a  sufficient  quantity  of  water  can  be  obtained  from  the  ground 
in  the  valley  of  Pond  Brook  for  the  water  supply  of  West  Springfield. 
It  is  probable  that,  if  the  results  of  this  test  should  be  satisfactory  and 
the  town  should  decide  to  take  water  from  the  valley  of  Pond  Brook,  the 
wells  used  in  the  test  would  serve  as  the  permanent  sources  of  supply. 

"When  the  results  of  this  test  are  available  an  estimate  of  the  cost  of 
the  necessary  works  for  the  water  supply  of  "West  Springfield  should 
be  prepared  for  comparison  with  a  revised  estimate  of  the  probable  cost 
of  works  for  developing  a  further  supply  from  Bear  Hole  Brook  to  which 
you  refer  in  your  application..  It  is  advisable,  furthermore,  in  the 
opinion  of  the  Board,  that  the  practicability  of  obtaining  a  water  supply 
from  the  Little  Eiver  works  of  the  city  of  Springfield  should  also  be 
considered,  and  if  it  is  found  practicable  to  obtain  a  water  supply  for 
the  town  from  that  source  an  estimate  of  the  cost  should  be  prepared  for 
comparison  with  the  probable  cost  of  the  development  of  Bear  Hole 
Brook  and  of  taking  a  supply  from  the  valley  of  Pond  Brook. 

The  Board  will  assist  you  in  further  investigations  in  the  valley  of 
Pond  Brook,  if  you  so  request,  by  making  the  necessary  analyses  of  water, 
and  will,  upon  application,  give  you  further  advice  as  to  a  water  supply 
for  the  town  when  the  results  of  further  tests  and  investigations  are 
available. 

Aug.  26,  1912. 
To  the  Board  of  Water  Commissioners,  West  Springfield,  Mass. 

Gentlemen  :  —  In  response  to  your  request  of  July  IS  for  an  exam- 
ination of  a  piggery  near  Darby  Brook  Reservoir,  one  of  the  sources  of 
water  supply  of  the  town  of  West  Springfield,  and  advice  as  to  danger 
of  contamination  of  the  water  supply  therefrom,  the  Board  has  caused 
the  locality  to  be  examined  by  one  of  its  engineers  and  has  considered 
the  information  presented. 

It  appears  that  the  piggery  is  likely  to  be  a  large  one  and  is  to  be 
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used  as  a  place  for  disposal  of  the  garbage  of  the  town.  An  examination 
of  the  locality  shows  that  the  piggery  is  very  close  to  the  watershed, 
and  perhaps  outside  of  its  limits,  but  carts  carrying  offal  to  this  location 
cross  territory  which  drains  toward  the  reservoir.  If  the  carts  are  not 
tight,  foul  drainage  from  this  roadway  would  find  its  way  into  the 
reservoir  at  times  of  heavy  rain. 

It  may  be  possible  by  changing  the  roadway,  or  by  raising  its  level 
and  providing  dikes  or  drains,  to  prevent  the  danger  of  pollution  of 
the  reservoir  in  this  way.  If  this  were  done  and  the  piggery  efficiently 
fenced  so  that  animals  could  not  escape  to  the  neighborhood  of  the 
reservoir,  it  is  probable  that  danger  of  direct  pollution  of  the  water  could 
be  prevented. 

The  character  and  usual  condition  of  places  of  this  sort  used  for  the 
disposal  of  town  offal  are  such  that  its  location  so  near  the  watershed  of 
the  reservoir  is  objectionable,  there  being  some  uncertainty  whether  the 
underground  seepage  from  this  piggery  may  not  flow  toward  the  reser- 
voir, and  the  Board  recommends  that  a  location  be  secured  more  remote 
from  any  of  the  sources  of  the  town's  water  supply. 

Winchester. 

Oct.  3,  1912. 

To  the  Water  and  Sewer  Board  of  the  Town  of  Winchester,  Mass. 

Gentlemen:  —  At  the  meeting  of  the  State  Board  of  Health  on 
Oct.  3,  1912,  it  was  voted  to  amend  Rules  13  and  14  of  the  rules  and 
regulations  adopted  by  this  Board  on  April  1,  1909,  for  the  sanitary 
protection  of  the  water  supply  of  the  town  of  Winchester,  so  as  to  read 
as  follows :  — ■ 

Rule  13.  No  person  shall  bathe  in,  and  no  person  shall,  unless  permitted 
by  a  written  permit  of  the  Metropolitan  Park  Commission,  fish  in,  or  send, 
drive  or  put  any  animal  into,  North  Reservoir,  so  called,  in  the  towns  of 
Stoneham  and  Winchester,  Middle  Reservoir,  so  called,  in  the  towns  of  Stone- 
ham  and  Winchester  and  the  city  of  Medford,  or  South  Reservoir,  so  called, 
in  the  city  of  Medford,  said  reservoirs  being  used  by  the  town  of  Winchester 
as  sources  of  water  supply.  No  person  other  than  a  member,  officer,  agent 
or  employee  of  the  Water  and  Sewer  Board  of  the  town  of  Winchester  or  of 
the  Metropolitan  Park  Commission,  or  public  officer  whose  duties  may  so 
require,  shall,  unless  so  permitted  by  a  written  permit  of  the  Metropolitan 
Park  Commission,  enter  or  go,  in  any  boat,  skiff,  raft  or  other  contrivance, 
on  or  upon  the  water  of  either  of  said  reservoirs,  nor  shall  enter  or  go  upon, 
or  drive  any  animal  upon,  the  ice  of  either  of  said  reservoirs. 

Rule  14.  No  person  shall  enter  upon  North  Reservoir,  so  called,  in  the 
towns  of  Stoneham  and  Winchester,  Middle  Reservoir,  so  called,  in  the  towns 
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of  Stoneham  and  Winchester  and  the  city  of  Medford,  or  South  Reservoir, 
so  called,  in  the  city  of  Medford,  said  reservoirs  being  used  by  the  town  of 
Winchester  as  sources  of  water  supply,  for  the  purpose  of  cutting  or  taking 
ice,  or  cut  or  take  ice  from  either  of  said  reservoirs,  without  a  written  per- 
mit, signed  by  the  Metropolitan  Park  Commission,  stating  the  time  and  place 
for  which  such  permission  is  given. 

The  granting  and  withholding  of  permits  required  by  Rules  13  and  14  is 
hereby  delegated  by  the  State  Board  of  Health  to  the  Metropolitan  Park 
Commission. 

In  addition  to  the  foregoing,  the  Board  has  advised  the  following 
cities,  towns  and  persons  relative  to  spring  waters,  waters  used  for  the 
supply  of  factories,  public  wells  or  wells  used  by  a  number  of  families; 
but  as  these  matters  are  for  the  most  part  of  minor  importance,  the  com- 
munications of  the  Board  in  these  cases  have  not  been  printed.  Copies 
of  them  are  on  file  in  the  office  of  the  Board :  — 

Adams,  well  of  L.  L.  Brown  Paper  Company. 

Attleborough,  springs  at  Attleborough  Sanitarium. 

Auburn,  wells  at  schools. 

Barre,  well  at  Powder  Mill  Village. 

Boxborough,  well  of  Simon  B.  Hagar. 

Brookline,  well  of  Mrs.  Quimby. 

Chelmsford,  well  of  William  P.  Proctor  Company  (two). 

Chelmsford,  well  in  North  Chelmsford. 

Chicopee,  well  of  Fisk  Rubber  Company. 

Dana,  well  at  school. 

Douglas,  well  at  Poor  Farm. 

Foxborough,  well  at  Children's  Farm. 

Hadley,  well  of  school  in  North  Hadley. 

Hanover,  well  at  school  in  West  Hanover. 

Hardwick,  well  at  school. 

Harvard,  town  well. 

Harvard,  well  of  Hildreth  Brothers. 

Harwich,  town  well  and  well  at  high  school. 

Haverhill,  spring  of  Joseph  Lovely. 

Holyoke,  well  of  Casper  Ranger. 

Ipswich,  well. 

Lee,  well  at  school  in  South  Lee. 

Lexington,  spring  of  Jefferson  Union  Company. 

Lynn,  wells. 

Newburyport,  well  of  Dodge  Brothers. 

North  Adams,  wells  of  Berkshire  Cotton  Manufacturing  Company. 

Northampton,  spring. 

Peabody,  King  Philip  Spring. 
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Petersham,  well  at  Agricultural  High  School. 

Pittsfield,  spring. 

Rehoboth,  well  on  Eastman  Farm. 

Royalston,  well  at  school. 

Shirley,  well  at  Industrial  School  for  Boys. 

Southborough,  well  at  Peters  High  School. 

Southborough,  well  of  Cordaville  Woolen  Company. 

Southbridge,  spring. 

Swampscott,  spring  on  playground. 

Swampscott,  well. 

Taunton,  well  of  Cobb,  Bates  &  Yerxa. 

Templeton,  well  at  Otter  River. 

Tyngsborough,  Pine  Grove  Spring. 

Walpole,  well  of  P.  W.  Bird  &  Son. 

Waltham,  well  of  American  Watch  Tool  Company. 

Webster,  well  of  A.  J.  Bates  Company. 

Westport,  well. 

Wilbraham,  water  supply  of  Wesleyan  Academy. 

Wilmington,  well  of  E.  S.  Lewis. 

Ice  Supplies. 
The  following  is  the  substance  of  the  action  of  the  Board  during  the 
year  in  reply  to  applications  for  advice  relative  to  ice  supplies :  — 

Agawam. 

Aug.  14,  1912. 
To  the  Board  of  Health,  West  Springfield,  Mass. 

Gentlemen  :  —  In  response  to  your  request  for  an  examination  of 
Middle  Meadow  Pond,  so  called,  in  the  town  of  Agawam,  and  advice  as 
to  its  use  as  a  source  of  ice  supply,  the  Board  has  caused  the  pond  to  be 
examined  and  a  sample  of  ice  from  an  ice  house  on  the  shore  of  the  pond 
to  be  analyzed. 

The  pond  is  formed  by  a  small  depression  in  the  meadow  and  is 
apparently  part  of  a  former  channel  of  the  Westfield  River.  The  water 
which  ordinarily  enters  it  comes  largely  from  springs  in  the  surrounding 
soil,  and  it  does  not  appear  that  the  pond  is  exposed  to  danger  of  serious 
pollution  from  buildings  in  its  neighborhood.  It  is  evident,  however,  that 
at  times  of  high  flow,  water  from  the  Westfield  River,  which  receives  con- 
siderable sewage  pollution,  finds  its  way  into  this  pond,  and  the  character 
of  the  water  is  very  probably  quite  different  in  the  winter  season  from  its 
condition  at  the  time  of  the  recent  examination. 

An  examination  of  a  sample  of  ice  from  an  ice  house  on  the  shore  of 
the  pond  indicates  that  probably  this  ice  can  safely  be  used  for  domestic 
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purposes  provided  all  snow  ice,  including  the  first  inch  of  clear  ice  that 
formed  upon  the  pond,  is  removed  before  using,  and  all  ice  containing 
particles  of  foreign  matter  is  rejected. 

Canton. 

Oct.  3,  1912. 

To  the  Board  of  Health,  Canton,  Mass. 

Gentlemen  :  —  In  response  to  your  request  for  an  examination  of 
the  waters  supplying  two  ice  ponds  in  Canton,  and  advice  as  to  the  use 
of  these  ponds  as  sources  of  ice  supply  for  domestic  purposes,  the  Board 
has  caused  the  sources  indicated  to  be  examined  and  samples  of  water 
and  of  ice  which  appear  to  have  been  collected  from  these  sources  during 
the  past  winter  to  be  analyzed. 

One  of  the  sources  in  question  is  known  as  Dean's  Pond,  located  off 
Sherman  Street  near  Canton  Junction.  At  the  time  this  examination 
was  made,  the  pond  and  the  stream  which  feeds  it  were  dry.  The  results 
of  the  analysis  of  a  sample  of  ice  apparently  harvested  from  this  pond 
during  the  past  winter  show  that  this  ice  is  of  good  quality  for  domestic 
purposes.  The  brook  which  feeds  this  pond  flows  through  a  rather 
thickly  settled  region,  but  it  is  probable  that  ice  of  good  quality  for 
domestic  purposes  can  be  obtained  from  this  pond  by  removing  from  the 
ice,  before  it  is  used,  the  first  inch  that  forms  upon  the  pond,  including 
all  snow  ice  which  may  have  formed,  and  by  rejecting  all  ice  which  may 
contain  particles  of  foreign  matter. 

Byam's  Ice  Pond,  located  in  the  northwesterly  part  of  the  town  of 
Stoughton  near  the  Canton  boundary,  appears  to  be  fed  in  part  by 
springs  and  in  part  by  a  small  stream  which  receives  little  or  no  pollu- 
tion. A  sample  of  ice  apparently  harvested  from  this  pond  during  the 
past  winter  was  found  to  consist  in  part  of  snow  ice  and  in  part  of  clear 
ice,  which  appears  to  be  of  good  quality  for  domestic  purposes.  It  is 
probable  in  any  case  that  ice  of  satisfactory  quality  can  be  obtained  from 
this  pond  by  observing  the  same  precautions  as  to  the  removal  of  snow 
ice  and  the  upper  inch  of  clear  ice  as  recommended  in  the  case  of  ice 
taken  from  Dean's  Pond.  It  is  also  important  that  ice  containing 
particles  of  foreign  matter  shall  be  rejected. 

If  these  recommendations  are  followed,  ice  from  these  sources  may,  in 
the  opinion  of  the  Board,  be  used  with  safety  for  domestic  purposes. 
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D  ax  vers. 

Nov.   22,   1912. 

To    George    X.    Iylixe,    M.D.,    Superintendent,    Danvers    State    Hospital, 

Hathorne,  Mass. 

Dear  Sir:  —  In  response  to  your  request  of  Oct.  31,  1912,  for  an 
examination  of  the  ice  pond  nsed  as  a  source  of  ice  supply  for  the  in- 
stitution, and  advice  as  to  danger  of  pollution  by  sink  drainage  from  a 
neighboring  estate,  the  State  Board  of  Health  has  caused  the  locality  to 
be  examined  and  a  sample  of  the  water  of  the  pond  to  be  analyzed. 

The  results  of  the  examination  show  that  a  drain  pipe  apparently 
coming  from  a  building  near  Xichols  Street  north  of  the  pond  discharges 
sink  drainage  upon  ground  sloping  toward  the  pond  in  such  a  way  that 
at  times  of  rain  this  drainage  would  be  carried  directly  into  one  of  the 
feeders  of  the  pond. 

An  analysis  of  the  water  of  the  pond  shows  evidence  of  pollution,  prob- 
ably caused  largely  by  the  drain  in  question. 

In  the  opinion  of  the  Board  the  pond  is  not  a  safe  source  from  which 
to  take  ice  for  domestic  purposes  while  this  pollution  continues. 

It  seems  probable  that,  if  by  mutual  agreement  some  arrangement 
can  be  made  for  extending  the  drain  pipe,  its  outlet  can  be  so  located 
that  any  drainage  therefrom  which  may  find  its  way  into  the  brook  would 
enter  below  the  pond,  and  danger  of  pollution  of  the  pond  could  thus 
be  prevented. 

Gardxer. 

Sept.  28,  1912. 
To  Mr.  Charles  E.  Hilchet,  Gardner,  3Iass. 

Dear  Sir  :  —  In  response  to  your  request  for  an  examination  of  Bailey 
Brook,  and  advice  as  to  the  proposed  plan  for  taking  ice  from  an 
artificial  pond  to  be  constructed  on  this  brook  above  the  highway  leading 
from  Gardner  to  Otter  River,  the  Board  has  caused  the  brook  to  be  ex- 
amined and  a  sample  of  the  water  to  be  analyzed. 

From  the  results  of  the  examination  the  Board  is  of  the  opinion 
that  it  would  be  practicable  to  obtain  ice  of  good  quality  from  a  reser- 
voir on  this  brook  at  the  point  proposed,  having  a  maximum  depth  of 
8  or  9  feet. 

It  will  be  important  to  remove  from  the  ice,  before  using,  all  snow  ice, 
including  the  first  inch  of  clear  ice  that  forms  upon  the  pond,  and  it 
will  also  be  important  to  reject  all  ice  containing  particles  of  foreign 
matter. 
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If  these  suggestions  are  observed,  it  is  probable,  in  the  opinion  of  the 
Board,  that  ice  of  good  quality  for  domestic  purposes  can  be  obtained 
from  the  proposed  source. 

Hanover. 

April  13,  1912. 

To  the  Board  of  Health,  Hanover,  3/ass. 

Gentlemen  :  —  In  accordance  with  your  request  of  March  7,  1912, 
the  State  Board  of  Health  has  caused  the  pond  near  Mann's  Corner, 
North  Hanover,  used  as  a  source  of  ice  supply,  to  be  examined  and 
samples  of  the  water  and  ice  to  be  analyzed. 

The  results  show  that,  while  some  improvement  has  been  made  in  the 
conditions  affecting  the  pollution  of  the  pond  from  dwellings,  barns  and 
outbuildings  on  its  watershed,  the  water  still  shows  evidence  of  consid- 
erable pollution. 

The  results  of  an  analysis  of  a  sample  of  the  ice  show  that  it  contains 
a  greater  quantity  of  organic  matter  than  is  found  in  good  ice,  but  the 
number  of  bacteria  present  in  the  clear  ice  was  low,  and  it  is  probable 
that  this  ice  might  be  used  with  safety  for  domestic  purposes  by  the 
removal,  before  using,  of  all  snow  ice,  including  the  first  inch  of  clear 
ice  which  formed  beneath  the  snow  ice,  and  the  rejection  of  all  ice  con- 
taining particles  of  foreign  matter. 

Lexington. 

March  7,  1912. 
To  the  Board  of  Health,  Lexington,  JIass. 

Gentlemen:  —  In  response  to  your  request  for  an  examination  of  the 
ice  of  Butterfield's  Pond  in  the  town  of  Lexington  and  advice  as  to  its 
quality  for  domestic  purposes,  the  Board  has  caused  the  pond  to  be 
examined  and  samples  of  the  water  and  ice  to  be  analyzed. 

The  results  of  the  examination  show  that  the  ice  being  harvested  from 
this  pond  was  about  13  inches  in  thickness,  consisting  of  about  4  inches 
of  snow  ice  and  9  inches  of  clear  ice. 

The  results  of  the  analyses  show  that  the  clear  ice  contains  more 
organic  matter  than  is  ordinarily  found  in  good  ice,  but  the  number  of 
bacteria  present  was  small.  The  snow  ice  contains  considerably  more 
organic  matter  and  a  much  larger  number  of  bacteria.  The  only  way, 
in  the  opinion  of  the  Board,  by  which  it  is  probable  that  ice  can  be 
obtained  from  this  source  which  may  be  used  with  safety  for  domestic 
purposes  will  be  by  removing  from  the  ice,  before  using,  all  snow  ice, 
including  the  first  inch  of  clear  ice  that  formed  upon  the  pond,  and  by 
rejecting  all  ice  containing  particles  of  foreign  matter. 
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Milton. 

March   7,   1912. 
To  the  Board  of  Health  of  the  Town  of  Milton. 

Gextlemex  :  —  In  accordance  with  your  request  for  an  examination  of 
the  water  and  ice  of  the  ponds  of  Pope  and  Turner,  situated  near  Central 
Avenue  and  Blue  Hills  Parkway,  respectively,  in  Milton,  and  advice  as  to 
the  quality  of  the  ice  for  domestic  purposes,  the  Board  has  caused  the 
sources  of  supply  to  be  examined  and  samples  of  the  water  and  ice  to 
be  analyzed. 

The  results  of  this  examination  are  much  the  same  as  those  of  former 
examinations  of  these  sources.  They  show  that  the  clear  ice,  both  of 
Turner's  and  Pope's  ponds,  while  containing  slightly  more  organic  matter 
than  is  usually  found  in  good  ice,  is  nearly  free  from  bacteria,  while 
the  snow  ice,  where  present,  contained  a  much  greater  number  of  bacteria 
than  the  clear  ice. 

In  the  opinion  of  the  Board  ice  from  these  sources  may  safely  be  used 
for  domestic  purposes  provided  the  snow  ice,  including  the  first  inch  of 
clear  ice  that  forms  upon  the  pond,  is  removed  before  using,  and  that 
all  pieces  of  ice  containing  particles  of  foreign  matter  are  rejected.  The 
results  of  the  analyses  of  the  water  and  ice  are  appended  hereto. 

PlTTSFIELD. 

May  2,  1912. 
To  Mr.  C.  E.  Jenks,  Pittsfield,  Mass. 

Dear  Sir:  —  In  response  to  your  request  of  Feb.  23,  1912,  an  analysis 
has  been  made  of  the  water  of  Goodrich  Pond  in  the  easterly  part  of  the 
city  of  Pittsfield  and  of  the  ice  recently  harvested  therefrom. 

The  pond  is  evidently  exposed  to  considerable  danger  of  pollution, 
chiefly  from  the  possible  backing  up  of  the  Housatonic  Eiver  into  the 
easterly  end  of  the  pond,  and  partly  to  a  few  possible  sources  of  pollu- 
tion on  the  watershed.  The  pond  is  quite  deep,  however,  and  it  is 
probable  that  the  ice  harvested  from  the  northerly  end  during  the  past 
winter  was  not  exposed  to  serious  danger  of  pollution. 

The  results  of  the  analysis  of  a  sample  of  ice  from  an  ice  house  near  the 
pond  show  that  the  ice  contains  a  larger  quantity  of  organic  matter 
than  is  usually  found  in  good  ice;  but  this  ice  would  probably  be  safe 
for  domestic  purposes  provided  that  all  snow  ice,  including  the  first 
inch  of  clear  ice  that  forms  upon  the  pond,  be  removed  before  using, 
and  that  all  ice  containing  particles  of  foreign  matter  be  rejected. 
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To  Mr.  W.  L.  Danaher,  Chairman,  Board  of  Health,  Williamstown,  Mass. 

Dear  Sir  :  —  In  response  to  your  request  for  an  examination  of  the 
water  of  a  pond  on  the  farm  of  Mr.  Samuel  P.  Blagden,  from  which 
it  is  proposed  to  take  ice  for  domestic  use,  the  Board  has  caused  the  pond 
and  its  surroundings  to  be  examined  and  a  sample  of  the  water  to  be 
analyzed. 

The  results  of  the  examination  show  that  the  pond  is  not  exposed  to 
serious  danger  of  pollution,  and,  in  the  opinion  of  the  Board,  is  a 
suitable  source  from  which  to  take  ice  for  domestic  purposes.  The 
Board  recommends  that  all  snow  ice,  including  the  first  inch  of  clear 
ice  that  forms  upon  the  pond,  be  removed  before  the  ice  is  used  where 
it  will  come  in  contact  with  food  or  drinking  water. 

Winchester.  ^  6>  1912. 

To  the  Board  of  Health  of  the  Town  of  Winchester,  C.  J.  Allen,  M.D., 

Secretary. 

Gentlemen  :  —  In  response  to  your  request  of  May  20,  1912,  for  an 
examination  of  ice  from  certain  ice  houses  near  the  easterly  bank  of  the 
Aberjona  Eiver  about  300  feet  east  of  the  point  where  the  river  is 
crossed  by  Washington  Street  in  Winchester,  and  advice  as  to  its  quality 
for  domestic  purposes,  the  Board  has  caused  the  locality  to  be  examined 
by  one  of  its  engineers  and  a  sample  of  ice  from  one  of  the  ice  houses 
to  be  analyzed.  The  Board  has  also  caused  an  analysis  to  be  made  of  a 
sample  of  water  draining  out  of  the  cranberry  bog  adjacent  to  the 
ice  house  from  which  the  ice  is  said  to  have  been  harvested. 

The  results  of  the  analysis  show  that  the  sample  of  ice  examined, 
while  containing  more  organic  matter  than  is  found  in  good  ice,  con- 
tained very  few  bacteria  and  was  probably  safe  for  domestic  use.  The 
water  draining  out  of  the  cranberry  bog  at  this  time  showed  no  evi- 
dence of  very  serious  pollution  and  differed  little  in  quality  from  that 
of  the  North  Reservoir  of  the  Winchester  water  supply.  It  is  probable 
that,  while  the  conditions  remain  as  at  present,  ice  which  may  safely  be 
used  for  domestic  purposes  can  be  harvested  from  the  area  indicated 
when  that  area  is  supplied  with  water  from  the  stream  flowing  from  the 
North  Reservoir  and  the  water  of  the  Aberjona  River  is  wholly  excluded, 
but  it  is  advisable,  under  the  circumstances,  that  the  first  inch  of  ice 
that  forms  upon  the  pond,  including  any  snow  ice  that  may  form  above 
it,  be  removed  before  using,  and  that  all  ice  containing  particles  of 
foreign  matter  be  rejected. 


140  STATE  BOARD  OF  HEALTH.  [Pub.  Doc. 

Seweeage  and  Sewage  Disposal. 
The  following  is  the  substance  of  the  action  of  the  Board  during 
the  year  in  reply  to  applications  for  advice  relative  to  sewerage  and 
sewage  disposal :  — 

Agawam. 

Sept.  5,  1912. 
To  the  Board  of  Selectmen  of  the  Town  of  Agawam. 

Gentlemen  :  — ■  A  complaint  has  been  made  of  the  objectionable  odor 
from  a  sewer  outlet  on  the  bank  of  the  "Westfield  River  at  Gosselin 
Grove,  so  called,  in  Agawam,  and  an  examination  of  the  locality  by  one 
of  the  engineers  of  the  Board  has  shown  that  the  sewage  is  now  dis- 
charged close  to  the  bank  of  the  river,  where  deposits  of  sewage  have 
occurred  which  give  off  a  very  offensive  odor  in  warm  weather. 

When  plans  for  this  sewer  outlet  were  presented  to  this  Board  for  con- 
sideration, the  Board  recommended  that  the  sewer  outlet  be  carried  well 
out  into  the  river  so  that  floating  matters  might  not  lodge  on  the  shore 
in  the  vicinity  of  the  outlet,  and  if  this  plan  were  carried  out  the  objec- 
tionable conditions  complained  of  would  be  removed. 

The  Board  recommends  that  the  outlet  be  extended  into  the  river 
to  such  a  distance  that  further  fouling  of  the  banks  in  its  neighborhood 
shall  be  prevented. 

Amherst. 

Oct.  21,  1912. 

To  the  Board  of  Selectmen  and  Board  of  Sewer  Commissioners,  Messrs.  John 
Mullen,  George  F.  Hobart,  W.  H.  Atkins,  Amherst,  3Iass. 

Gentlemen  :  —  The  State  Board  of  Health  received  from  you  on  Aug. 
12,  1912,  the  following  petition  relative  to  plans  for  a  system  of  sewerage 
and  sewage  disposal  for  the  town  of  Amherst :  — 

The  petition  of  the  town  of  Amherst,  acting  herein  by  its  selectmen  and 
Board  of  Sewer  Commissioners,  respectfully  represents  that  said  town  of 
Amherst,  acting  herein  by  its  selectmen  and  Board  of  Sewer  Commissioners, 
has  laid  out  a  system  of  main  drains  and  common  sewers,  for  the  northern 
and  western  parts  of  said  town,  extending  from  the  village  of  North  Amherst, 
southerly  and  westerly,  through  a  part  of  said  town  of  Amherst,  and  a  part 
of  the  town  of  Hadley  in  said  county  of  Hampshire,  and  in,  through,  under 
and  over  certain  private  lands,  water  courses,  highways  and  other  ways,  rail- 
roads, railways,  bridges,  aqueducts  and  conduits,  to  the  Connecticut  River,  into 
which  it  is  to  discharge,  as  is  particularly  shown  by  the  maps  and  plans  on 
file  in  the  office  of  said  State  Board  of  Health. 
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Wherefore  said  town  of  Amherst  hereby  prays  that  said  plans  for  said 
system  of  sewerage  may  be  approved  by  said  State  Board  of  Health. 

It  appears  that  the  proposed  system  of  sewerage  and  sewage  disposal 
is  to  be  constructed  under  the  authority  of  chapter  484  of  the  Acts 
of  the  year  1912,  and,  in  accordance  with  the  provisions  of  that  act, 
the  State  Board  of  Health  on  receipt  of  the  application  gave  notice  to 
the  public  of  a  hearing  upon  the  proposed  plans.  At  this  hearing  plans 
showing  the  work  to  be  done  in  the  construction  of  the  said  system  were 
submitted  for  the  consideration  of  the  Board.  The  plans  provide  for 
the  collection  of  the  sewage  of  a  large  part  of  the  town  of  Amherst,  in- 
cluding the  neighborhood  of  the  agricultural  college  and  the  village  of 
North  Amherst,  at  a  point  near  the  boundary  line  between  Hadley  and 
Amherst,  and  for  conveying  it  thence  in  a  main  sewer  to  be  constructed 
across  the  town  of  Hadley,  through  the  North  Hadley  road,  a  portion 
of  the  Sunderland  road  and  private  land,  to  an  outlet  into  the  Connect- 
icut River  about  one  and  one-half  miles  south  of  the  point  where  the 
boundary  line  between  Franklin  and  Hampshire  counties  crosses  the 
river. 

At  this  hearing  no  one  appeared  to  object  to  the  proposed  plans,  and 
the  Board,  having  caused  the  locality  to  be  examined  by  one  of  its 
engineers  and  having  considered  the  plans  of  the  proposed  system  and 
outlet,  hereby  approves  the  plans  under  the  provisions  of  chapter  484 
of  the  Acts  of  the  year  1912,  subject  to  the  condition  that  all  of  the 
sewage  shall  be  discharged  at  all  times  below  extreme  low  water  in  the 
river  and  at  least  250  feet  from  the  easterly  shore  line,  and  to  the 
further  condition  that  the  direct  discharge  of  untreated  sewage  into 
the  river  shall  be  discontinued  and  the  sewage  purified  whenever,  in  the 
opinion  of  the  State  Board  of  Health,  the  conditions  affecting  the  stream 
make  this  change  necessary. 

Beverly. 

May  2,  1912. 

To  the  Committee  on  Streets,  Sidewalks  and  Sewers  of  the  City  of  Beverly, 
Mr.  "William  A.  Lee,  Clerk  of  Committees. 

Gentlemen  :  —  The  State  Board  of  Health  received  from  you  on 
March  6,  1912,  the  following  communication  relative  to  the  disposal  of 
sewage  from  certain  streets  in  the  district  of  Beverly  known  as  Rial 
Side :  — 

At  a  meeting  of  the  committee  on  streets,  sidewalks  and  sewers,  held  this 
evening,  a  quorum  of  said  committee  being  present,  it  was  unanimously  voted 
to  ask  permission  from  your  Board  to  discharge  the  sewage  from  the  follow- 
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ing  streets  and  ways  located  in  that  section  of  the  city  of  Beverly  known  as 
"  Rial  Side  "  into  the  present  trunk  sewer  line  which  discharges  into  Beverly 
harbor  at  the  foot  of  "  Andrew's  Court."  Numerous  complaints  have  been 
received  from  overflowing  cesspools,  and  the  committee  have  selected  the 
streets  and  ways  which  are  built  upon  the  most,  and  which  total  approximately 
one  hundred  dwellings. 

The  balance  of  "  Rial  Side  ;'  and  the  major  portion,  we  do  not  ask  for  at 
this  time.  .  .  .  Following  are  the  streets  and  ways  hereinbefore  referred  to: 
Elliott  Street  from  McKay  Street  to  the  Danvers  line;  Echo  Avenue;  Green 
Street;  Woodland  Avenue;  Rowell  Avenue;  Giles  Avenue;  Stewart  Avenue; 
County  Road,  between  Bridge  and  Elliott  streets;  Longfellow  Avenue;  Whit- 
tier  Avenue. 

The  plan  provides  for  a  main  sewer  in  or  near  Elliott  Street  beginning 
at  the  boundary  line  between  Beverly  and  Danvers,  passing  through 
Elliott  Street  or  adjacent  lands  to  a  connection  with  an  existing  sewer 
at  the  corner  of  McKay  and  Elliott  streets,  whence  it  will  flow  in  the 
present  main  sewer  through  Cabot,  Central  and  Lothrop  streets  and 
Andrews  Court  to  an  outlet  into  the  harbor  about  700  feet  from  the 
shore  line  at  high  water.  The  sewers  in  the  other  streets  mentioned  in 
the  application  will  discharge  into  the  sewer  in  Elliott  Street. 

It  is  understood  that  the  sewers  are  to  be  constructed  strictly  upon 
the  separate  plan,  excluding  all  storm  water  and  ground  drainage,  so  far 
as  practicable,  and  that  the  system  will  provide  only  for  the  portions  of 
the  district  of  Eial  Side  where  sewers  are  most  needed  at  the  present 
time. 

The  Board  has  caused  the  locality  to  be  examined  by  one  of  its 
engineers  and  has  considered  the  plan  presented,  and  is  of  the  opinion 
that  the  method  of  disposing  of  the  sewage  from  the  streets  in  question 
by  discharging  it  into  the  harbor  through  the  present  outlet  is  the  best 
that  it  is  practicable  to  adopt  under  the  existing  circumstances. 

The  present  sewer  outlet  at  Andrews  Court  is  an  objectionable  one,  and 
plans  were  submitted  to  this  Board  several  years  ago  for  disposing 
of  the  sewage  by  discharging  it  into  the  sea  at  an  outlet  north  of  Great 
Haste  Island.  Hearings  were  given  by  the  Board  with  reference  to  this 
plan,  but  action  was  postponed  to  await  the  results  of  further  investi- 
gations by  the  city  as  to  a  general  system  of  sewage  disposal. 

The  Board  is  of  the  opinion  that  the  present  outlet,  located  near  a 
populous  shore  and  used  largely  for  bathing  in  the  summer  season,  is 
an  objectionable  one,  and  recommends  that  the  investigations  for  a  bet- 
ter plan  of  disposing  of  the  sewage  be  completed  as  soon  as  practicable, 
in  order  that  the  further  discharge  of  crude  sewage  at  such  a  point  that 
it  is  likely  to  return  upon  the  shores  of  the  harbor  may  be  avoided. 
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Brockton. 

May    2,    1912. 
To  the  Board  of  Sewerage  Commissioners,  Brockton,  Mass. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
March  25.  1912,  an  application  for  advice  relative  to  the  further  develop- 
ment of  the  sewage  disposal  system  of  the  city  of  Brockton,  describing 
the  present  system  and  the  necessity  for  further  extensions  to  provide  for 
the  proper  disposal  of  the  increasing  quantity  of  sewage  discharged  from 
the  city.  The  plan  accompanying  the  application  shows  extensive  areas 
which  may  be  used  for  the  further  enlargement  of  the  nitration  system 
and  areas  which  might  be  used  for  sprinkling  niters  and  sedimentation 
basins. 

The  Board  has  caused  the  locality  to  be  examined  and  has  considered 
the  plan  and  the  information  presented  with  your  application. 

The  area  indicated  for  the  location  of  sprinkling  filters  is  located 
adjacent  to  the  line  of  the  forcemain,  through  which  the  sewage  is 
conveyed  to  the  filtration  area,  remote  from  any  dwelling  houses  not 
Under  the  control  of  the  city,  and  is  situated  at  such  an  elevation  that 
the  sewage  could  be  treated  upon  sprinkling  filters  in  this  locality  and  the 
effluent  delivered  upon  the  sand  filters  now  used  for  the  disposal  of  the 
sewage  of  the  city. 

The  area  indicated  upon  the  plan  which  might  be  used  for  additional 
areas  of  sand  filters  lies  north  of  the  forcemain  in  the  valley  of  the 
Coweeset  River  adjacent  to  other  filters  constructed  within  the  past  few 
years,  but  somewhat  nearer  than  any  existing  filters  to  a  group  of 
dwelling  houses  lying  farther  to  the  north  which  are  not  under  the  control 
of  the  city. 

The  quantity  of  sewage  applied  to  the  filters  at  the  present  time 
amounts  to  about  45,000  gallons  per  acre  per  day.  The  purification  of 
the  sewage,  which  was  excellent  for  many  years,  became  less  complete 
in  1904,  but  by  the  addition  of  new  filters  in  1905  and  in  1908  an  im- 
provement followed  for  a  few  3'ears;  but  in  the  last  few  years  there  has 
been  some  deterioration  in  the  quality  of  the  effluent,  and  it  is  evident 
that  some  further  provision  must  soon  be  made  to  secure  the  efficient 
purification  of  the  sewage  of  the  city. 

By  the  construction  of  additional  sand  filters  on  the  area  indicated 
on  the  plan  presented  it  would  be  practicable  to  increase  considerably 
the  area  available  for  the  purification  of  the  sewage,  and  if  after  this 
extension  were  made  the  existing  filters  were  carefully  examined  and 
such  changes  and  improvements  made  as  were  found  necessary  in  the 
structure  of  the  filters  or  the  method  of  dosing,  provision  could  be  made 
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for  the  efficient  purification  of  the  sewage  of  the  city  for  a  number  of 
years  in  the  future.  The  new  niters  will  necessarily  be  constructed  nearer 
a  populated  district  than  those  now  in  existence,  but  their  use  would 
probably  not  be  seriously  objectionable  provided  trees  were  planted  on 
the  northerly  side  of  the  area. 

The  location  suggested  for  sprinkling  filters  is  excellent  in  all  respects 
for  this  purpose.  It  is  remote  from  any  dwelling  houses  not  under  the 
control  of  the  city,  and  the  site  is  largely  covered  with  pine  trees  which 
can  be  preserved  and  will  form  an  effective  screen  about  the  works,  —  a 
valuable  consideration  for  several  reasons.  Moreover,  the  area  is  at  such 
an  elevation  that  the  sewage,  after  sedimentation,  can  be  delivered  upon 
any  of  the  existing  filters  for  further  treatment. 

It  is  probable,  in  the  opinion  of  the  Board,  that  an  efficient  and  satis- 
factory effluent  can  be  produced  by  the  use  of  sprinkling  filters  and  the 
subsequent  filtration  of  the  effluent  after  sedimentation  upon  the  present 
filter  beds.  It  is  understood  that  the  plan,  so  far  as  developed  at  pres- 
ent, is  to  screen  all  of  the  sewage  at  the  pumping  station  through  the 
fine  screen  recently  installed  there  and  subsequently  pass  it  through  a 
small  settling  tank  to  be  constructed  in  connection  with  the  sprinkling 
filters.  From  the  settling  tank  the  sewage  will  be  discharged  upon  the 
sprinkling  filters,  the  effluent  from  which  will  be  collected  in  settling 
tanks  for  the  removal  of  the  suspended  matter,  and  can  then  be  dis- 
charged upon  the  existing  filter  beds.  It  appears  that  it  is  proposed 
to  construct  about  half  an  acre  of  sprinkling  filters  in  the  beginning  and 
to  operate  these  for  a  time  in  order  to  obtain  information  which  will 
aid  in  the  proper  design  of  future  extensions. 

In  the  opinion  of  the  Board  the  proposed  plan  is  likely  to  be  the  best 
that  it  is  practicable  to  adopt  for  the  treatment  and  purification  of  the 
sewage  of  the  city  of  Brockton  under  existing  conditions.  The  con- 
struction of  a  half  acre  of  sprinkling  filters  in  the  beginning  is  a  reason- 
able one,  and  it  will  be  practicable  from  experience  in  the  operation  of 
this  filter  to  obtain  valuable  information  as  to  the  design  of  future 
works. 

The  Board  recommends  that  provision  be  made  in  the  beginning  for 
discharging  the  effluent  from  the  sprinkling  filters  upon  the  nearest  group 
of  sand  filter  beds,  so  that  it  may  be  kept  separate  from  the  sewage  and 
definite  information  thus  obtained  as  to  the  rate  at  which  this  effluent 
can  be  applied  to  sand  filters  and  the  degree  of  further  purification  that 
can  be  obtained  by  their  use,  especially  in  the  winter  and  spring  months. 
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Canton    (Springdale  Finishing  Company). 

July   19,   1912. 
To  the  Springdale  Finishing  Company,  Canton,  Mass. 

Gentlemen  :  —  The  Board  has  given  further  consideration  to  the  ques- 
tion of  the  disposal  of  the  manufacturing  wastes  from  your  mill  at 
Springdale,  and  has  made  further  examinations  into  the  character  and 
quantity  of  these  wastes  and  the  methods  necessary  for  their  purification. 
The  quantity  of  waste  discharged  from  this  mill  has  been  found  to  vary 
greatly,  and  part  of  the  water  used,  as  you  have  already  been  advised, 
can  probably  be  allowed  to  be  discharged  into  the  stream  without  treat- 
ment. By  far  the  greater  part  of  these  wastes,  however,  are  of  such  a 
character  as  to  pollute  greatly  the  stream  into  which  they  flow.  The  total 
quantity  of  wastes  needing  treatment  at  the  present  time,  as  far  as  the  few 
measurements  made  by  the  Board  show,  is  about  125,000  gallons  per  day. 

These  wastes  are  now  passed  through  a  settling  tank  to  allow  for  the 
deposition  of  heavier  matters,  but  the  quantity  of  sludge  deposited  is 
comparatively  small.  The  Board  now  recommends  that  for  further 
treatment  of  these  wastes  you  provide  without  delay  filter  beds  composed 
of  sand  or  gravel  suitable  for  the  purification  of  sewage,  having  an  area 
of  at  least  2i/o  acres  and  a  depth  of  at  least  SV2  feet  of  filtering  ma- 
terial thoroughly  underdrained.  It  is  very  desirable  that  these  filter 
beds  be  so  arranged  that  the  effluent  from  the  underdrains  can  if  neces- 
sary be  collected  and  distributed  upon  secondary  filter  beds  in  case  it 
should  be  found  desirable,  either  from  the  growth  of  the  industry  or 
from  other  causes,  to  provide  a  more  complete  purification  of  the 
waste. 

The  Board  advises  that  the  construction  of  works  for  the  purification 
of  this  waste  be  begun  without  delay  and  the  further  fouling  of  the 
stream  below  your  mill  be  prevented  as  soon  as  possible.  The  Board 
further  advises  that  the  recommendations  of  Jan.  5,  1911,  be  also 
carried  out  at  once  and  the  wastes  which  may  safely  be  discharged  into 
the  stream  separated  from  those  requiring  treatment. 

Chicopee.  AuGi  ^  1912 

To  Hon.  Frank  A.  Rivers,  Mayor  of  Chicopee,  Mass. 

Dear  Sir  :  —  Complaint  has  Recently  been  made  of  a  nuisance  in 
Chicopee  Falls  caused  by  the  discharge  of  sewage  near  the  covered  bridge 
at  the  foot  of  Montgomery  Street  on  the  north  side  of  the  Chicopee  Eiver. 
An  examination  shows  that  at  the  present  time  a  large  quantity  of  sewage 
is  discharged  at  a  sewer  outlet  at  this  location  upon  the  dry  bed  of  the 
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Chicopee  River,  where  it  decomposes  and  creates  very  objectionable  con- 
ditions. 

Several  years  ago,  upon  receipt  of  a  similar  complaint  of  a  nuisance 
in  this  location,  the  State  Board  of  Health  advised  the  mayor  of  Chicopee 
as  follows :  — 

The  Board  has  caused  the  locality  to  be  examined  by  one  of  its  engineers 
and  has  carefully  considered  your  application  and  the  plan  submitted  there- 
with. There  is  no  doubt  that  the  present  method  of  disposing  of  the  sewage 
from  the  Montgomery  Street  sewer  creates  a  very  serious  nuisance  in  the 
summer  season,  and  it  is  desirable  to  remove  all  of  the  sewage  from  that 
sewer  to  some  suitable  place  of  disposal.  The  removal  of  the  outlet  of  the 
sewage  from  its  present  location  to  the  mill  pond  above  the  dam  of  the  Chico- 
pee Manufacturing  Company  will,  in  the  opinion  of  the  Board,  materially 
relieve  the  objectionable  conditions  now  complained  of,  and  the  change  will 
not  be  an  expensive  one  to  make ;  but  the  water  in  the  Chicopee  Manufacturing 
Company's  mill  pond  at  the  proposed  point  of  discharge  has  but  little  current 
during  a  considerable  portion  of  the  year,  and  the  discharge  of  sewage  into 
this  mill  pond  is  liable  to  give  trouble  by  causing  deposits  in  the  pond  and 
offensive  odors  at  times  of  low  water  after  the  outlet  has  been  in  use  for  a 
time. 

It  is  desirable  that  the  sewage  be  removed  from  the  river  above  the  dams 
in  this  city  and  disposed  of  in  some  suitable  manner.  The  proposed  plan 
should,  therefore,  be  considered  a  temporary  one,  to  be  abandoned  when  a 
suitable  means  of  disposing  of  the  sewage  has  been  provided. 

It  appears  that  an  effort  was  made  to  remedy  the  nuisance  by  con- 
structing a  branch  sewer  to  the  mill  pond  above  the  dam  about  300 
feet  east  of  Montgomery  Street,  a  plan  which  was  suggested  as  a  tem- 
porary expedient  in  the  communication  of  the  Board  referred  to  above. 
Apparently  on  account  of  a  defect  in  the  sewer,  the  sewage  does  not 
reach  the  upper  outlet  even  in  dry  weather,  but  is  all,  or  practically  all, 
discharged  near  the  covered  bridge. 

For  the  present  season  the  best  plan  of  temporarily  relieving  this 
nuisance  would  probably  be  to  examine  the  branch  sewer  leading  to 
the  upper  mill  pond,  find  the  cause  of  the  trouble,  and  put  it  in  proper 
and  efficient  condition  so  that  all  of  the  dry-weather  flow  of  sewage  will 
discharge  there  if  it  is  practicable  to  divert  the  sewage  to  that  outlet, 
as  appears  to  be  the  case. 

The  Board  recommends  that  steps  be  also  taken  to  remove  the  sewage 
from  this  outlet  and  convey  it  to  some  place  of  disposal  where  it  will  not 
again  cause  a  nuisance  in  the  river.  The  Board  will,  if  you  so  request, 
advise  you  as  to  any  plans  which  you  may  present  for  relieving  this 
nuisance. 
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Chicopee   (Quigley  Furnace  Company). 

Nov.   7,   1912. 
To  the  Board  of  Health  of  the  City  of  Chicopee. 

Gentlemen:  —  The  State  Board  of  Health  has  considered  your  re- 
quest of  Oct.  24,  1912,  for  advice  as  to  the  disposal  of  the  sewage  of  a 
new  foundry  of  the  Quigley  Furnace  Company,  located  in  the  extreme 
southerly  part  of  Chicopee,  by  discharging  it  into  the  Connecticut  River 
approximately  opposite  the  proposed  works,  and  in  response  to  this  ap- 
plication has  caused  the  locality  to  be  examined  by  one  of  its  engineers. 

The  Board  is  informed  that  the  works  employ  about  200  persons  and 
that  there  will  be  no  manufacturing  waste;  consequently,  sewage  only 
will  be  discharged  into  the  river. 

It  appears  that  no  system  of  sewerage  has  yet  been  found  necessary  in 
this  part  of  the  city  of  Chicopee  and  that  it  is  necessary  to  discharge  the 
sewage  into  the  river  by  an  independent  outlet. 

The  Board  recommends  that  the  outlet  be  located  in  the  river  at  a 
sufficient  distance  from  shore  to  avoid  danger  of  the  fouling  of  the  river 
bank  by  matters  from  the  sewer.  With  the  quantity  of  sewage  which  is 
likely  to  be  discharged  at  this  outlet  under  the  conditions  proposed  it  is 
probable  that,  if  the  outlet  is  located  at  least  50  feet  from  shore  at  low 
water,  objectionable  conditions  will  be  avoided.  It  should  be  understood 
that  when  a  general  system  of  sewerage  is  established  to  serve  this  portion 
of  the  city  this  sewer  shall  be  connected  with  such  system  and  the  use 
of  the  proposed  outlet  discontinued. 

East  Bridgewater  (Carver  Cotton  Gin  Company). 

Junk  6,   1912. 

To  the  Carver  Cotton  Gin  Company,  East  Bridgewater,  Mass.,  Mr.  Robert 
Spurr  Weston,  Consulting  Engineer. 

Gentlemen  :  —  The  State  Board  of  Health  has  considered  your  appli- 
cation, received  through  your  engineer,  for  advice  as  to  the  disposal  of 
the  sewage  of  your  works  at  East  Bridgewater  and  the  report  and  plans 
submitted  therewith. 

The  plan,  as  outlined,  provides  for  collecting  the  sewage,  which  is  now 
discharged  into  the  Satucket  River  at  various  points  about  the  works, 
into  a  main  sewer  through  which  it  will  be  conveyed  across  the  river 
to  disposal  works  consisting  of  a  settling  tank,  filter  beds  and  sludge  beds, 
to  be  located  near  the  southerly  bank  of  the  stream  just  below  your  works. 
The  settling  tank  into  which  the  sewage  is  to  be  discharged  is  what  is 
known  as  an  Imhoff  tank  8  feet  square  and  12  feet  deep,  arranged  with 
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baffles  so  as  to  allow  for  the  sedimentation  of  the  heavier  matters  in  the 
sewage  while  passing  through  the  tank.  From  the  settling  tank  the 
plans  provide  for  the  discharge  of  the  sewage  through  a  dosing  tank 
upon  two  filter  beds  having  an  aggregate  area  of  0.1  of  an  acre,  to  be  con- 
structed of  12  inches  of  coarse  cinders  in  the  bottom  overlaid  with  3 
inches  of  fine  cinders  and  1  foot  of  sand,  with  underdrains  12  feet  apart 
discharging  into  the  river.  Two  sludge  beds  are  provided,  each  to  be  15 
feet  by  20  feet  in  size,  upon  which  the  contents  of  the  settling  tanks  are 
to  be  pumped  at  intervals.  The  details  of  the  sludge  beds  are  not  indi- 
cated. 

It  is  understood  that  the  operation  of  the  works,  after  construction, 
is  to  be  supervised  by  your  engineer. 

The  best  practicable  plan  of  disposing  of  the  sewage  of  these  works, 
under  the  circumstances,  appears  to  be  to  purify  it  by  intermittent 
filtration,  as  advised  by  your  engineer.  The  area  of  filters  proposed 
is  probably  sufficient  for  the  disposal  of  the  sewage  of  the  operatives  at 
present  employed  in  your  works,  but  the  depth  of  the  filtering  material 
is  not  such  as  would  be  likely  to  secure  a  very  efficient  purification  of  the 
sewage.  Considering  the  probability  that  important  public  water  sup- 
plies may  in  the  near  future  be  established  on  the  banks  of  the  river 
within  twenty  miles  below  the  works,  it  will  be  necessary  to  purify  the 
sewage  as  efficiently  as  practicable,  and,  in  order  to  secure  satisfactory  re- 
sults, under  the  circumstances,  a  greater  depth  of  filtering  material  will 
be  necessary,  and  it  is  advisable  that  the  depth  be  increased  to  at  least 
Sy2  feet.  Moreover,  while  the  area  of  filters  proposed  is  sufficient  for 
the  present  number  of  operatives,  it  is  understood  that  the  number  may 
at  any  time  be  increased  to  400  and  possibly  more,  and  the  satisfactory 
operation  of  the  filters  at  a  rate  such  as  might  then  be  required  would, 
even  under  the  conditions  proposed,  be  difficult;  and  if  there  is  prospect 
of  an  early  increase  in  the  number  of  operatives  the  area  of  the  filters 
should  be  increased.  It  will  be  desirable  to  avoid  the  use  of  a  settling 
tank  or  sludge  beds  if  practicable,  but  if  a  growth  of  pine  trees  is 
maintained  about  the  disposal  area,  as  proposed,  the  danger  of  odors 
from  it  will  be  reduced  materially.  Much  care  may  be  necessary,  how- 
ever, in  the  removal  and  disposal  of  the  sludge  to  avoid  a  nuisance. 

East  Bridgewater   (High  School). 

Maech  28,  1912. 
To  the  Board  of  Health  of  the  Town  of  East  Bridgewater. 

Gentlemen  :  —  In  response  to  your  request,  addressed  to  the  State 
Inspector  of  Health,  as  to  the  possibility  of  proper  drainage  and  disposal 
of  sewage  from  one  of  the  lots  which  is  being  considered  for  use  as  the 
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location  of  a  new  high  school  building,  the  Board  has  caused  the  locality 
to  be  examined  by  one  of  its  engineers  and  has  considered  the  information 
presented. 

It  appears  that  the  lot  in  question  is  in  the  southerly  part  of  the  village 
and  that  the  ground  slopes  slightly  toward  a  small  pool  which  apparently 
forms  the  head  waters  of  a  brook. 

The  Board  is  informed  that  the  soil  consists  of  18  inches  of  loam  cov- 
ering clay.  From  the  information  presented  as  to  the  character  of  the 
soil  it  is  unlikely  that  the  sewage  could  be  disposed  of  satisfactorily  in 
cesspools  on  this  area. 

It  appears  that  in  case  the  location  is  used  for  a  school  building  it  is 
proposed  to  fill  the  lot  with  gravel  to  a  depth  ranging  from  18  inches  to 
24  inches,  bringing  the  tract  to  the  level  of  the  adjacent  street.  While 
the  surface  of  the  tract  is  not  greatly  above  the  level  of  the  water  in  the 
adjacent  ditch,  it  is  probable  that,  if  some  of  the  soil  is  removed  before 
the  lot  is  filled  and  replaced  with  gravel,  so  that  there  shall  be  a  depth 
of  at  least  3  feet  of  porous  gravel  over  a  considerable  area,  the  sewage 
can  be  disposed  of  by  discharging  it  into  a  cesspool  and  thence  into 
covered  drains  laid  about  a  foot  beneath  the  surface  of  the  filled  land, 
and  the  whole  area  underdrained  to  the  brook.  It  is  probable  that  the 
distributing  pipes  will  require  relaying  from  time  to  time  and,  with  such 
reconstruction  as  may  be  found  necessary,  it  is  probable  that  the  sewage 
can  be  disposed  of  without  special  difficulty  until  such  time  as  a  general 
sewerage  system  shall  be  provided,  which  cannot  long  be  delayed. 

The  area  required  for  the  disposal  of  the  sewage  will  depend  upon  the 
quantity  of  sewage  discharged  from  the  school.  If  the  quantity  amounts 
to  from  6,000  to  8,000  gallons  per  day,  an  area  of  at  least  a  quarter 
of  an  acre  would  be  required  for  the  satisfactory  disposal  of  the  sewage. 

Fitchburg. 

May  2,   1912. 

To  the  Sewage  Disposal  Commission,  Fitchburg,  Mass.,  Messrs.  Arthur  H. 
Lowe,  David  M.  Dillon  and  Daniel  A.  Boyle. 

Gentlemen  :  —  The  State  Board  of  Health  received  from  you  on 
April  22,  1912,  the  following  application  for  the  approval  of  a  plan  for 
the  purification  of  the  sewage  of  the  city  of  Fitchburg :  — 

In  conformity  with  the  requirements  of  the  act  of  chapter  440  of  the  Stat- 
utes of  1912,  authorizing  the  city  of  Fitchburg  to  construct  a  sewage  puri- 
fication works,  we  present  the  accompanying  report  and  drawing  prepared 
by  our  chief  engineer  and  explaining  the  general  scheme  which  we  wish 
to  adopt  for  the  purification  of  sewage  of  Fitchburg.     Should  you  desire  any 
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further  information  our  chief  engineer  will  be  glad  to  confer  -with  you  or 
your  representatives  at  any  time  which  may  be  convenient. 

We  respectfully  petition  that  after  due  consideration  your  board  approve 
of  the  plan  for  the  purification  of  the  sewage  as  herein  outlined  and  sub- 
mitted. 

The  plan  and  report  accompanying  the  application  describe  a  system 
of  sewage  disposal  for  the  city  of  Fitchburg  designed  to  replace  a  large 
part  of  the  system  of  sand'  filtration  proposed  for  the  disposal  of  the 
sewage  of  the  city  in  the  plan  presented  to  the  Board  in  the  year  1903 
and  approved  on  Dec.  17,  1903. 

The  plan  now  submitted  makes  no  material  change  in  the  method  of 
disposing  of  the  sewage  of  the  low  district  in  the  southeastern  part  of 
the  city.  The  sewage  from  this  area,  naturally  tributary  to  the  sewer 
now  or  formerly  known  as  the  South  Fitchburg  main  sewer,  is  to  be 
purified  upon  sand  filters  to  be  located  along  the  easterly  side  of  the 
north  branch  of  the  Nashua  River.  An  area  of  8  acres  of  filter  beds  is 
proposed  for  the  disposal  of  this  sewage. 

For  the  disposal  of  the  sewage  of  the  main  portion  of  the  city  it  is 
proposed  to  install  a  system  of  settling  tanks  and  sprinkling  filters,  with 
subsequent  treatment  on  sand  filters,  outlined  in  the  report  as  follows :  — 

Plant  recommended. 

We  recommend  that  you  build  a  purification  plant  consisting  of  — 

Sis  Imhoff  tanks,  which  will  have  a  sedimentation  capacity  equivalent  to 
the  average  flow  of  sewage  for  a  period  of  three  hours, 

Either  fine  screens  or  roughing  filters,  for  the  removal  of  the  suspended 
matter  from  the  effluent  from  these  tanks. 

Three  acres  of  trickling  filters,  composed  of  broken  stone  from  1  to  2 
inches  in  diameter  and  at  least  7.5  feet  in  depth, 

Secondary  sedimentation  basins  having  a  capacity  equivalent  to  the  average 
flow  of  sewage  for  at  least  one  and  one-half  hours,  and 

Possibly,  if  it  seems  necessary  to  carry  the  process  of  purification  further 
than  is  done  in  the  trickling  filters  and  secondary  tanks,  sand  filters  about 
4^2  feet  in  depth,  composed  of  uniform  relatively  coarse  sand,  to  be  dosed 
at  a  rate  of  not  more  than  1,000,000  gallons  per  acre  per  day. 

Low  level  sand  filters,  probably  about  8  acres. 

While  the  above  plans  outline  a  system  for  the  disposal  of  all  of  the 
sewage  of  the  city  until  the  quantity  to  be  purified  reaches  about  5,500,- 
000  gallons  per  day,  it  is  proposed  in  the  beginning  to  construct  only  a 
portion  of  these  works  and  to  operate  them  for  a  year  and  to  use  the  ex- 
perience thus  acquired  in  the  design  of  the  complete  system.  The  works 
to  be  built  in  the  beginning  are  outlined  in  the  report  as  follows:  — 
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Two  of  the  Irnhoff  tanks,  with  suitable  fine  screens  or  roughing  filters, 

One  acre  of  trickling  filter, 

About  one-third  of  the  proposed  installation  of  secondary  sedimentation 
basins,  capacity  approximately  150,000  gallons, 

The  sludge  bed,  and  several  acres  of  slow  sand  filters. 

These  latter  filters  will  be  built  of  the  material  removed  from  the  excava- 
tion required  for  the  high  level  plant,  and  it  is  proposed  to  build  at  least 
1  acre  of  these  filters  of  selected,  screened,  and  possibly  washed,  material, 
with  a  view  to  filtering  for  a  time  the  effluent  from  the  trickling  niters,  to 
demonstrate  the  extent  to  which  further  purification  can  be  had  by  this  means. 

The  Board  has  caused  the  locality  to  be  examined  and  has  considered 
your  application  and  the  plans  and  report  presented.  Judging  from  the 
results  of  experiments  that  have  been  conducted  by  the  Board  at  Law- 
rence for  many  years  upon  the  purification  of  sewage  by  trickling  filters, 
it  is.  probable  that  the  proposed  trickling  filters  with  settling  tanks  and 
other  appurtenances,  constructed  in  the  manner  proposed,  would,  if 
operated  under  careful  supervision,  produce  during  much  of  the  time  a 
non-putrescible  effluent,  and  there  is  no  doubt  that,  with  the  further 
treatment  of  the  effluent  in  secondary  sedimentation  basins  and  by  sub- 
sequent filtration  through  sand  at  a  rate  of  500,000  to  600,000  gallons 
per  acre  daily,  an  effluent  can  be  obtained  which  may  be  discharged  into 
the  north  branch  of  the  Nashua  River  without  objection. 

The  Board  approves  the  plan  presented,  which  provides  for  the  puri- 
fication of  the  sewage  of  the  low-level  district  upon  8  acres  of  sand  filters 
near  the  north  branch  of  the  Nashua  River,  as  shown  upon  the  plan. 
The  Board  also  approves  the  plan  of  purifying  the  sewage  from  the  main 
trunk  sewer  by  means  of  settling  tanks,  screens  or  roughing  filters,  trick- 
ling filters,  secondary  sedimentation  basins  and  sand  filters  for  the  treat- 
ment of  the  effluent,  as  outlined  in  the  report  presented,  and  approves 
the  construction  of  the  portion  of  these  works  proposed  during  the  pres- 
ent year  and  the  remaining  works  during  the  following  year. 

The  Board  has  also  carefully  considered  the  proposed  location  of  the 
tanks  and  filters,  as  shown  upon  the  plan  presented,  and  the  alternative 
location  which  can  be  secured  farther  to  the  west  but  which  will  require 
the  removal  of  a  large  amount  of  sand  and  gravel  at  a  considerable  extra 
cost.  The  alternative  location  nearer  the  Nashua  River  appears  to  the 
Board  to  be  a  more  desirable  one  and  the  best  that  it  is  practicable  to 
adopt  under  the  circumstances. 

There  is  considerable  clanger  of  objectionable  odor  from  these  works, 
and  the  planting  of  trees  thickly  about  the  grounds  will  aid  materially 
in  preventing  objectionable  odors  being  carried  beyond  the  limits  of  the 
disposal  area.     The  chief  danger  of  objectionable  odors  from  the  works 
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will  be  those  arising  from  the  sludge  beds,  and  it  will  be  necessary  in 
case  of  serious  odor  from  the  sludge  to  provide  for  its  prompt  treatment 
after  discharge  to  prevent  offence  in  the  neighborhood. 


Framingham. 

Aug.  8,  1912. 

To  Messrs.  F.  W.  Meserve,  Fred  E.  Barrett  and  J.  R.  Entwistle,  Sewer 
Committee  of  the  Town  of  Framingham,  Mass. 

Gentlemen  :  —  The  State  Board  of  Health  received  from  you  on 
July  10,  1912,  the  following  application  for  advice  relative  to  the  oper- 
ation of  the  sewage  filter  beds  in  the  toAvn  of  Framingham :  — ■ 

We  note  that  the  filter  beds  at  the  farm  are  not  filtering  as  freely  as  they 
have  in  the  past.  Whether  this  is  due  to  something  in  the  sewage  or  not  we 
do  not  know. 

Any  suggestions  from  you  in  this  matter  will  be  appreciated. 

In  response  to  your  application  the  Board  has  caused  the  sewage  dis- 
posal area  to  be  examined  and  has  considered  the  records  of  operation 
of  the  filter  beds  and  the  results  of  numerous  analyses  of  the  sewage  and 
effluent.  The  results  of  chemical  analyses  show  that  the  quantity  of 
organic  matter  in  the  sewage  has  increased  greatly  in  the  past  few  years, 
and  that  this  sewage  is  now  one  of  the  strongest  discharged  upon  any  of 
the  filtration  areas  in  the  State,  the  amount  of  nitrogenous  organic  mat- 
ter present  being  three  times  as  great  as  is  found  in  the  sewage  dis- 
charged upon  the  adjacent  filter  beds  of  the  town  of  Natick. 

An  examination  has  also  been  made  of  the  various  manufacturing  es- 
tablishments in  the  town  from  which  wastes  are  discharged  into  the 
sewers.  The  waste  from  the  Waterproof  Leatherboard  Company  has 
apparently  increased  since  the  examinations  made  at  your  request  in 
the  early  part  of  the  year,  and,  furthermore,  these  wastes  are  not  given 
the  period  of  sedimentation  advised.  If  the  suspended  matters  are  not 
removed  from  these  wastes  as  recommended,  they  will  be  likely  to  in- 
terfere with  the  operation  of  the  filters.  The  manufacturing  wastes 
which  are  being  discharged  into  the  sewers  from  other  works  in  the 
town  do  not  appear  at  present  to  be  of  such  a  character  as  to  interfere 
materially  with  the  operation  of  the  sewers  or  filter  beds.  A  large 
quantity  of  dye  waste  is  discharged  into  the  sewers  from  one  of  the 
works  by  which  the  sewage  is  discolored,  but  the  wastes  are  passed  through 
settling  tanks  and  probably  do  not,  under  present  conditions  and  in  the 
quantity  now  discharged,  affect  materially  the  operation  of  the  filter  beds. 

The  effluent  discharged  from  the  filter  beds  was  for  many  years  of  ex- 
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cellent  quality,  but  for  several  years  there  has  been  a  continual  deteriora- 
tion in  the  efficiency  of  the  purification,  and  the  effluent  at  present  dis- 
charged from  the  works  is  of  poor  quality  compared  with  that  of  former 
times. 

The  quantity  of  sewage  pumped  to  the  filter  beds,  according  to  your 
records,  has  averaged  between  500,000  and  600,000  gallons  per  day  dur- 
ing the  past  four  years,  and  during  the  month  of  highest  flow  in  the 
spring  of  the  present  year  the  average  quantity  discharged  upon  the 
filters  amounted  to  about  890,000  gallons  per  day.  The  system  of 
sewers  in  the  town  is  well  underdrained,  the  leakage  comparatively  small, 
and,  in  consequence,  the  maximum  flow  of  sewage  is  not  excessive  as 
compared  with  the  average. 

The  total  area  of  the  filter  beds  amounts  to  20.75  acres,  so  that  in 
the  month  of  maximum  flow  the  filters  need  not  be  operated  at  a 
greater  rate  than  about  50,000  gallons  per  acre  per  day.  The  filters  were 
not  thoroughly  underdrained  at  the  time  of  their  construction,  there 
being  evidently  no  necessity  for  providing  extensive  underdrainage  at 
that  time.  Many  of  the  beds  were  also  constructed  by  removing  simply 
the  loam,  allowing  the  subsoil,  consisting  largely  of  a  very  fine  material, 
to  remain  in  place,  but  these  conditions  did  not  interfere  materially  with 
the  satisfactory  operation  of  the  filters  for  many  years  after  their  con- 
struction. 

In  the  distribution  of  the  sewage  upon  the  filters  it  appears  from  the 
information  submitted  to  the  Board  that,  in  order  to  favor  the  growing 
of  corn,  sewage  has  been  distributed  very  unevenly,  some  of  the  beds  re- 
ceiving an  excessive  quantity  of  sewage,  while  others  receive  little  or 
none.  During  the  summer  season  it  appears  that  it  is  the  custom  to  dis- 
charge the  entire  flow  of  sewage  upon  two  beds  each  day,  while  in  the 
winter  and  spring,  when  the  flow  is  somewhat  greater,  three  or  four  beds 
receive  the  entire  day's  flow  and  possibly,  sometimes,  the  entire  flow  for 
two  days  or  more  at  a  time.  It  also  appears  that  comparatively  little 
sludge  is  removed  from  the  surfaces  of  the  beds,  and  it  is  probable  that 
there  has  been  an  increase  in  organic  matter  in  the  sand  near  the  surfaces 
of  the  filters. 

In  order  to  restore  this  filtration  area  to  a  condition  in  which  it  will 
purify  satisfactorily  the  sewage  of  the  town  of  Framingham,  it  is  neces- 
sary, in  the  opinion  of  the  Board,  to  discontinue  at  once  the  present  very 
faulty  plan  of  distributing  the  sewage  and  provide  for  its  distribution 
equally  each  day  to  all  parts  of  the  area.  The  distribution  pipes  should 
be  enlarged,  so  that  the  entire  quantity  of  sewage  may  be  discharged 
onto  one  bed  at  a  time,  and  shifts  should  be  made  at  such  intervals  as 
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are  necessaiy  to  apply  to  each  filter  each  day  the  portion  of  the  sewage 
which  it  should  receive. 

The  use  of  the  filters  for  the  growing  of  corn  should  be  discontinued, 
since  it  is  impracticable  to  use  sewage  filters  for  this  purpose,  as  the 
experience  of  this  area  has  already  clearly  shown.  If  it  is  desired  to 
use  the  sewage  for  fertilizing  corn,  other  areas  should  be  prepared  for 
the  purpose  or  new  filter  beds  provided.  It  is  probable,  in  the  opinion 
of  the  Board,  that,  if  the  raising  of  corn  on  the  filters  is  discontinued  and 
the  sewage  applied  regularly  each  day  to  each  filter,  excepting  one  or  two 
beds  which  may  be  out  of  use  for  cleaning  or  repairs,  the  efficiency  of 
the  filters  will  be  improved  and  the  character  of  the  effluent  restored  to 
the  condition  of  former  times.  It  is  very  probable  that  it  will  be  neces- 
sary to  remove  from  the  surfaces  of  some  of  the  filters  the  soil  that  has 
become  greatly  impregnated  with  organic  matter,  but  the  Board  recom- 
mends that  the  effect  of  proper  distribution  of  the  sewage  and  mainte- 
nance of  the  filters  be  tested  for  a  time,  after  which  the  Board  will, 
upon  request,  make  a  further  investigation  as  to  the  best  plan  for  im- 
proving the  efficiency  of  the  filters.  In  connection  with  any  plan  of  im- 
provement, however,  proper  distribution  of  the  sewage  is  essential  and 
should  be  begun  without  delay.  The  Board  also  recommends  that  the 
surfaces  of  the  beds  be  kept  in  proper  condition  to  provide  for  even 
distribution  of  the  sewage,  and  that  the  sludge  accumulating  on  the 
filters  be  raked  up  and  removed  from  time  to  time,  as  may  be  'necessary. 
The  practice  of  burning  sludge  on  the  filter  beds  causes  serious  offence  for 
long  distances  from  the  area  and  is  a  source  of  complaint.  The  sludge 
can  be  removed  to  a  place  of  deposit  in  a  part  of  the  area  remote  from 
the  highway,  or  can  be  disposed  of  to  farmers  if  opportunity  occurs. 

It  will  probably  be  of  some  assistance  in  the  proper  maintenance  of 
the  filters  if  the  heavy  sewage  from  the  bottom  of  the  reservoir,  part 
of  which  reaches  the  filters  near  the  close  of  pumping  and  the  remainder 
in  the  morning  after  storage  in  the  forcemain  over  night,  were  dis- 
charged regularly  upon  some  of  the  coarser  filters.  It  is  especially  de- 
sirable that  this  heavier  sewage  be  discharged  upon  filters  as  remote  as 
practicable  from  the  highway. 

Framingham   (Saxonville  Mills). 

March  7,  1912. 

To  Mr.  William  H.  Walsh,  Chairman  of  Selectmen  and  Sewer  Committee, 

Framingham,  Mass. 

Dear  Sir  :  —  The  State  Board  of  Health  received  from  you  on  Jan. 
31,  1912,  an  application  requesting  its  advice  as  to  the  disposal  of  the 
sewage  of  the  village  of  Saxonville  and  the  treatment  necessary  for  that 
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sewage  in  view  of  the  character  of  the  wastes  from  the  Saxonville  Mills. 
Concerning  the  wastes  from  these  mills  and  the  possible  methods  of 
treatment  thereof  your  application  contains  the  following  statement :  — 

During  the  latter  part  of  the  year  1903  our  engineer,  Mr.  VanValkenburgh, 
found  by  careful  measurements  and  calculations  that  the  wastes  from  these 
mills  amounted  to  755,000  gallons  per  day  of  nine  hours. 

A  change  in  business  methods  and  new  machinery  have  considerably  re- 
duced the  above  amount.  This  was  ascertained  during  last  March  and  April 
when  the  engineers  of  your  Board  in  connection  with  our  engineer  made  a 
thorough  investigation  of  the  conditions  existing  at  the  mills.  It  was  then 
found  that  the  amount  of  wastes  per  ten-hour  day  from  each  of  the  different 
departments  was  as  follows  :  — 

Gallons. 

Wool   scouring, 22,300 

Yarn   scouring, 50,770 

Cloth    washing, 228,540 

Neutralizing   and    dyeing, 91,440 

Yarn    dyeing, 19,710 

Total, 412,760 

From  the  analyses  made  of  these  wastes  we  are  led  to  understand  that  more 
than  half  of  this  total  amount  is  of  a  character  sufficiently  good  to  allow  it 
to  be  discharged  directly  into  the  river. 

We  would  like  your  advice  as  to  the  treatment  to  be  accorded  the  remainder 
of  the  effluent  before  it  should  be  permitted  to  discharge  onto  a  filter. 

If  the  wastes  were  first  to  pass  through  a  series  of  settling  tanks  to  inter- 
cept the  sand  from  the  scouring  machines,  then  flow  into  the  pumping  station 
reservoirs  to  mix  with  about  100,000  gallons  of  domestic  sewage,  then  pumped 
to  the  Framingham  filtration  field  into  large  tanks  similar  to  those  at  the 
Clinton  field,  where  after  being  retained  for  several  days  it  were  allowed  to 
mingle  with  the  600,000  to  800,000  gallons  per  day  of  South  Framingham 
sewage  as  it  is  being  pumped  to  the  field  and  before  being  discharged  upon 
the  filters,  would  the  amount  of  fats  thus  received  by  the  filters  be  detrimental 
to  their  successful  operation? 

We  are  informed  that  the  Bigelow  Mills  scour  6,000,000  pounds  of  wool 
per  year.  This  is  four  times  the  amount  scoured  by  the  Saxonville  Mills. 
At  the  Clinton  Mills  but  two  small  tanks  intercept  the  sand  and  the  overflow 
discharges  directly  into  the  town  sewers  and  is  then  pumped  as  sewage  into 
the  large  tanks  at  the  filtration  field.  In  1910  the  Clinton  pumpage  amounted 
to  829,000  gallons  per  day. 

...  we  would  like  to  know  what  the  probable  average  number  of  parts  of  fat 
in  the  wastes  from  the  Saxonville  Mills  would  be  per  100,000  parts  of  domestic 
sewage  from  the  villages  of  Saxonville  and  South  Framingham,  and  what  is 
the  extreme  limit  of  the  number  of  parts  of  fat  per  100,000  your  Board  recom- 
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mends  should  not  be  exceeded  when  the  sewage  in  which  it  is  contained  is  to 
be  applied  to  sand  filters  such  as  we  have  in  Framingham  ? 

We  would  also  like  to  know  if  the  wastes  from  the  Saxonville  Mills  must 
receive  preliminary  treatment  before  being  allowed  to  enter  the  Framingham 
sewerage  system  in  the  way  outlined  above? 

In  view  of  these  conditions  yon  request  information  as  to  the  probable 
amount  of  fats  that  would  be  present  in  the  Framingham  sewage  if 
sewage  from  Saxonville  and  the  Saxonville  Mills  should  be  mingled  there- 
with, and  you  request  advice  as  to  the  necessity  of  a  preliminary  treat- 
ment of  the  wastes  from  the  Saxonville  Mills  before  the  sewage  from 
the  village,  including  these  wastes,  is  allowed  to  enter  the  Framingham 
sewerage  system. 

It  appears  from  analyses  of  the  sewage  of  Framingham  and  other 
places,  including  Clinton,  that  the  quantity  of  fats  present  in  these 
sewages  ranges  from  11.0  to  17.0  parts  per  100,000,  the  quantity  present 
in  the  sewage  of  Clinton,  including  the  carpet  mill  wastes,  amounting 
to  between  12.0  and  13.0  parts  per  100,000,  as  shown  by  the  most  recent 
analyses. 

If  the  wastes  of  the  Saxonville  Mills  should  be  mingled  with  the 
Framingham  sewage,  including  the  domestic  sewage  to  be  expected 
from  the  village  of  Saxonville,  the  average  quantity  of  fat  in  the  sewage 
would  probably  considerably  exceed  50.0  parts  per  100,000.  Experiments 
made  by  the  Board  and  experience  at  other  filtration  areas  have  shown 
that  these  high  amounts  of  fats  interfere  with  the  operation  of  filters, 
and  filters  have  been  badly  clogged  by  quantities  of  fats  not  much,  if 
any,  greater  than  would  be  present  in  the  Framingham  sewage  under 
the  conditions  proposed. 

Under  these  conditions  it  appears  to  the  Board  essential  that  those 
wastes  from  the  Saxonville  Mills  which  contain  an  excessive  quantity  of 
fat  should  be  treated  for  the  removal  of  the  fat  before  they  are  dis- 
charged into  the  sewers.  There  would  be  no  objection  to  treating  the 
entire  sewage  from  Saxonville,  including  these  wastes,  for  the  removal 
of  fats  if  it  should  be  deemed  practicable,  but  the  best  plan  will  probably 
be  to  treat  the  wastes  before  they  are  admitted  to  the  sewers. 

It  is  probable  that  a  large  portion  of  the  water  used  in  rinsing  cloth 
can  be  discharged  into  the  river  without  treatment  and  without  danger 
of  causing  serious  injury  to  the  river.  Further  investigations  will  be 
required  before  it  will  be  practicable  to  determine  very  definitely  the 
quantity  of  cloth-washing  waste  that  will  require  treatment,  but,  so  far 
as  the  information  thus  far  available  shows,  the  water  after  the  first 
fifteen  minutes  is  probably  sufficiently  clean  to  be  allowed  to  flow  into 
the  river. 
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Framingham  (American  Waterproof  Leatherboard  Company). 

Feb.  1,  1912. 

To  the  Framingham  Sewer  Committee,  Mr.  F.  W.  Meserve,  Chairman. 

Gentlemen:  —  In  response  to  your  request  of  January  26  for  an  ex- 
amination of  the  quality  of  the  waste  from  the  works  of  the  American 
"Waterproof  Leatherboard  Company,  located  off  Herbert  Street,  South 
Framingham,  and  advice  as  to  its  probable  effect  on  the  filter  beds,  the 
State  Board  of  Health  has  caused  the  locality  to  be  examined  and 
samples  of  the  discharge  from  the  works  to  be  analyzed. 

The  results  of  the  analyses  show  that  the  waste  contains  a  large 
amount  of  organic  matter,  chiefly  of  a  carbonaceous  nature,  which  would 
have  a  tendency  to  cause  deposits  in  the  sewers  and  especially  to  clog  the 
filter  beds  to  a  much  greater  degree  than  if  the  waste  contained  more 
nitrogen  and  less  carbon.  Judging  from  the  examination  of  the  waste, 
it  is  practicable  to  remove  a  considerable  portion  of  the  suspended  matter 
in  this  waste  by  sedimentation  and  thus  remove  much  of  the  material 
which  might  have  a  tendency  to  cause  a  deposit  in  the  sewers  or  to  clog 
the  filter  beds. 

Under  the  circumstances,  the  Board  recommends  that  these  wastes,  be- 
fore being  discharged  into  the  sewer,  be  passed  through  settling  tanks 
having  a  capacity  equal  to  the  total  quantity  of  wastes  discharged  from 
the  mill  for  twenty-four  hours.  These  tanks  should  be  so  designed  as  to 
secure  the  most  efficient  sedimentation,  and  should  be  so  arranged  that 
the  sediment  can  be  discharged  upon  suitable  sludge  beds,  with  under- 
drains  discharging  into  the  sewer.  The  sludge,  after  draining,  should 
be  removed  to  some  suitable  place  of  disposal.  The  area  of  sludge  beds 
required  should  be  sufficient  to  allow  for  the  frequent  discharge  and 
cleaning  of  the  tanks  in  order  that  they  may  be  kept  in  the  most  efficient 
operation. 

Franklin. 

Nov.  4,  1912. 

To  the  Board  of  Water  and  Sewer  Commissioners,  Franklin,  Mass. 

Gentlemen  :  —  The  State  Board  of  Health  received  from  you  on  Oct. 
18,  1912,  an  application  for  the  approval  of  certain  extensions  to  the 
Timnah  Brook  sewerage  system,  so  called,  which  serves  a  part  of  the 
town  of  Franklin,  and  in  response  to  this  request  has  caused  the  locality 
to  be  examined  by  its  engineer. 

It  appears  that  the  proposed  extensions  are  to  consist  of  about  3,000 
feet  of  8-inch  and  6-inch  sewer  on  Alpine  Street,  in  the  easterly  por- 
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tion  of  the  town,  which  will  serve  about  thirty  houses,  and  about  750 
feet  of  6-inch  sewer  on  Euggles  Street,  in  the  southeasterly  portion  of 
the  town,  which  will  serve  about  fourteen  dwelling  houses.  There  are 
no  factory  wastes  to  be  discharged  into  the  sewers  on  these  streets. 

The  quantity  of  sewage  discharged  from  the  Timnah  Brook  S3rstem  at 
the  present  time  amounts  apparently  to  about  65,000  gallons  per  day, 
including  manufacturing  wastes,  and  the  additional  quantity  of  sewage 
from  the  streets  mentioned  will  probably  amount  to  about  10,000  gallons 
per  day,  bringing  the  total  quantity  discharged  from  this  system  up  to 
about  75,000  gallons  per  day.  The  sewage  from  the  Timnah  Brook 
system  is  disposed  of  upon  filter  beds  which  have  an  aggregate  area  of 
about  0.8  of  an  acre,  and  the  rate  of  filtration,  which  is  now  a  little  over 
80,000  gallons  per  acre  per  day,  will  be  increased  by  the  addition  of  the 
proposed  sewage  to  somewhat  more  than  90,000  gallons  per  acre  per  day. 

The  Timnah  Brook  disposal  works  are  located  at  a  considerable  distance 
from  any  dwelling  houses,  and  the  soil  in  the  region  about  the  works 
is  well  suited  to  the  purification  of  sewage,  but  under  present  conditions 
the  sewage  is  not  well  purified,  and  it  is  essential  that  changes  be  made 
in  these  works  to  secure  more  satisfactory  results.  The  changes  required 
are  a  more  efficient  settling  tank,  larger  sludge  beds,  an  increase  in  the 
depth  of  the  filtering  material  in  the  present  filters,  and  very  probably  an 
enlargement  of  the  filtration  area.  It  will  also  be  necessary  to  provide 
a  better  system  for  the  distribution  of  the  sewage  upon  the  filters  by  in- 
creasing the  number  of  points  of  discharge  or  reducing  the  size  of  the 
filter  beds.  Finally,  it  is  essential  that  in  the  operation  of  the  works 
the  sewage  be  changed  from  filter  to  filter  more  frequently,  so  that  each 
filter  bed  will  be  used  each  day,  except  in  cases  where  filters  are  out  of 
use  for  cleaning,  instead  of  allowing  the  sewage  to  flow  upon  one  bed 
for  several  days,  as  has  been  the  practice  in  the  past. 

Since  it  appears  that  sewerage  facilities  are  greatly  needed  in  Alpine 
and  Euggles  streets,  the  Board  recommends  that  sewers  be  constructed  at 
once  in  these  streets  and  connected  with  the  Timnah  Brook  system, 
and  that  the  improvements  in  the  filtration  area  be  undertaken  as  soon 
as  practicable.  The  changes  in  the  works  should  be  designed  and  carried 
out  under  the  direction  of  your  engineer. 

The  Board  has  also  caused  an  examination  to  be  made  of  the  wastes 
discharged  from  the  works  of  the  American  Felt  Company  into  the  town 
sewers  and  as  to  the  efficiency  of  the  settling  tanks  through  which  these 
wastes  are  discharged.  The  results  of  the  examination  show  that  the 
tanks  are  of  small  capacity  compared  to  the  amount  of  waste  discharged 
through  them,  and  apparently  only  one-half  of  the  capacity  of  the  tanks 
is  ordinarily  used.    At  times  when  washing  machines  or  dye  tubs  are  dis- 
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charged,  large  quantities  of  wastes  flcnv  rapidly  through  the  tanks,  and  in 
consequence  much  fibrous  and  organic  matter  is  carried  over  into  the 
sewers  which  collects  upon  the  filter  beds  and  interferes  with  their  oper- 
ation. 

The  settling  tanks  at  these  works  are  entirely  inefficient  and  they 
should  be  enlarged  and  improved  or  replaced  with  tanks  of  suitable 
design  to  provide  for  removing  as  much  as  practicable  of  the  solid  mat- 
ters —  especially  the  suspended  matters  — ■  from  these  wastes.  The  tanks 
should  be  designed  and  constructed  under  the  inspection  of  your  en- 
gineer, and  when  completed  they  should  be  properly  maintained  and 
cleaned  at  the  necessary  intervals. 

Nov.  22,  1912. 
To  the  Board  of  Sewer  Commissioners  of  the  Town  of  Franklin. 

Gentlemen  :  —  In  response  to  your  verbal  request  for  an  examination 
of  the  manufacturing  wastes  in  the  town  of  Franklin  and  suggestions 
as  to  the  disposal  of  these  wastes  in  connection  with  the  proposed  sewer- 
age system  of  the  town,  the  State  Board  of  Health  has  caused  the  fac- 
tories to  be  examined,  estimates  of  the  various  amounts  of  wastes  to  be 
prepared,  and  samples  of  the  wastes  to  be  analyzed. 

The  mills  examined  are:  Singleton  Worsted  Company;  H.  T.  Hay- 
wood Company:  American  Woolen  Company;  F.  H.  Appleton  &  Son; 
American  Felt  Company;  and  Kay  Fabric  Company. 

The  total  quantity  of  wastes  from  the  Singleton  Worsted  Company 
at  the  time  this  examination  was  made  was  approximately  116,000  gal- 
lons per  day,  consisting  of  (1)  spent  dye  and  rinse  water,  (2)  washer 
waste  before  fulling,  and  (3)  rinse  after  fulling.  The  first  two  —  espe- 
cially the  waste  before  fulling  —  contained  very  large  quantities  of  sus- 
pended matter  and  should  be  passed  through  settling  tanks  before  being 
discharged  into  the  sewers.  It  is  essential  that  the  settling  tanks  be  prop- 
erly designed,  constructed  and  maintained,  else  these  wastes  may  interfere 
materially  with  the  operation  of  the  sewers  and  filter  beds.  The  rinse 
water  after  fulling  contains  a  very  great  quantity  of  organic  matter, 
especially  at  the  beginning  of  the  wash,  and  this  waste  should  also  be 
passed  through  properly  designed  settling  tanks.  With  suitable  tanks 
the  objectionable  matters  can  be  largely  removed  from  these  wastes,  and 
they  can  probably  be  discharged  into  the  stream  at  the  factory  without 
further  treatment. 

The  wastes  from  the  works  of  the  H.  T.  Haywood  Company  consist 
of  about  7,500  gallons  per  day  of  spent  dyes  and  about  60,000  gallons  per 
day  of  wash  water. 

The  spent  dyes  contain  a  very  large  quantity  of  organic  matter  and 
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can  probably  be  discharged  into  the  sewers,  after  sedimentation,  without 
objection.  Much  of  the  wash  water  —  amounting  at  the  time  of  the  ex- 
amination to  about  60,000  gallons  per  day  —  contained  a  very  great 
quantity  of  organic  matter,  nearly  80  per  cent,  of  which  was  in  sus- 
pension. This  waste  also  contains  a  quantity  of  fats  so  great  that  it 
would  interfere  with  the  operation  of  the  sewers  and  disposal  works  unless 
the  fats  are  removed  before  these  wastes  are  admitted  to  the  sewers. 
These  wastes  should  first  be  treated  in  settling  tanks  of  suitable  design, 
properly  operated,  and  subsequently  passed  through  strainer  beds  of 
sand,  cinders  or  coke  before  admission  to  the  sewers.  It  is  possible  that 
the  settling  tanks  and  strainer  beds  would  remove  enough  of  the  fats  so 
that  further  treatment  would  be  unnecessary,  but  if  this  is  not  found  to 
be  the  case,  the  first  part  of  the  washing,  containing  the  excessive  amount 
of  fats,  must  be  separated  from  the  other  and  treated  for  the  removal  of 
fats  before  being  admitted  to  the  sewers. 

The  wastes  from  the  American  Woolen  Company  at  the  time  of  this 
examination  amounted  to  about  90,000  gallons  per  day,  consisting  of 
about  70,000  gallons  of  water  used  in  washing  before  and  after  fulling 
and  in  rinsing,  and  15,000  gallons  of  spent  dyes  and  water  used  in 
rinsing  after  dyeing.  All  of  these  wastes,  with  the  possible  exception  of 
the  rinse  after  dyeing,  contain  so  much  organic  matter  that  they  would 
be  likely  to  cause  objectionable  conditions  in  the  stream  and  should  be 
disposed  of  into  the  sewer;  but  the  wash  before  and  after  fulling  con- 
tains great  quantities  of  fats,  and  this  portion  of  the  wastes  must  be 
treated  for  the  removal  of  fats  before  admission  to  the  sewers.  All  of 
the  wastes  contain  great  quantities  of  organic  matter  in  suspension,  and 
they  should  all  be  treated  by  sedimentation  in  properly  designed  tanks 
before  discharge  into  the  sewers. 

The  wastes  from  the  works  of  F.  H.  Appleton  &  Son  amounted  at  this 
time  to  about  240,000  gallons  per  day,  of  which  about  187,000  gallons, 
being  the  waste  from  the  washing  of  rubber,  contained  so  large  a  quantity 
of  organic  matter  as  to  be  likely  to  create  objectionable  conditions  if 
discharged  untreated  into  the  brook.  This  waste  is  of  such  a  character 
that  it  is  probable  that  by  proper  sedimentation,  followed  by  straining 
through  suitable  strainers  of  sand,  cinders  or  coke,  it  can  be  discharged 
into  the  brook  without  further  treatment.  There  appears  to  be  ample 
area  near  the  factory  for  the  construction  of  such  works,  and  these  wastes 
would  best  be  kept  out  of  the  sewers. 

The  waste  discharged  from  the  works  of  the  American  Felt  Company 
consists  of  about  75,000  gallons  per  day  of  hot  rinse  water,  about  85,000 
gallons  of  cold  rinse  water  and  30,000  gallons  of  dye  waste.  The  water 
used  in  the  cold  rinse  contained  at  this  time  so  small  a  quantity  of 
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organic  matter  that  it  could  be  discharged  untreated  directly  into  the 
stream  without  objection.  The  waste  discharged  at  the  beginning  of  the 
hot  rinse,  and  for  the  first  third  of  this  process,  contains  a  very  large 
quantity  of  organic  matter  and  would  probably  have  to  be  disposed  of  by 
discharge  into  the  sewers.  Much  of  the  objectionable  matter  in  these 
wastes  is  in  suspension,  and  they  should  be  treated  in  proper  settling 
tanks  before  being  admitted  to  the  sewers.  The  remainder  of  the  hot 
rinse  contains  a  large  quantity  of  suspended  matter,  but  by  proper  sedi- 
mentation the  objectionable  matters  could  be  removed  and  this  portion  of 
the  waste  could  then  be  discharged  into  the  brook  untreated  without 
objection. 

The  dye  wastes  contain  so  large  a  quantity  of  organic  matter  that 
they  will  probably  require  disposal  into  the  sewers.  These  wastes  should 
also  be  passed  through  settling  tanks  before  being  admitted  to  the  sewer 
system. 

The  wastes  from  the  Ray  Fabric  Company  amounted  to  about  137,000 
gallons  per  day.  Of  this  amount,  7,000  gallons  per  day  consist  of  water 
used  in  dyeing,  which  contains  so  large  a  quantity  of  organic  matter 
that  it  should  be  discharged  into  the  sewers,  after  sedimentation,  for 
the  removal  of  suspended  matters.  The  wastes  from  cloth  washing  after 
fulling  amounted  at  this  time  to  about  30,000  gallons  per  day,  which 
contained  a  large  quantity  of  organic  matter,  the  greater  portion  of 
which  is  in  suspension.  It  is  probable  that  a  part  of  this  waste  will 
require  disposal  into  the  sewers,  but  much  of  the  'organic  matter  is  in 
suspension,  and  it  is  possible  that  all  of  this  waste  could  be  discharged 
into  the  stream  after  treatment  in  properly  designed  settling  tanks  sup- 
plemented by  strainer  beds.  The  waste  from  the  washing  of  rags, 
amounting  to  100,000  gallons  per  day,  contained  at  this  time  a  rather 
small  quantity  of  organic  matter,  and  it  is  possible  that  this  waste,  also, 
except  the  first  five  minutes  of  the  wash,  could  be  discharged  into  the 
brook  after  proper  sedimentation  and  straining. 

It  is  of  the  greatest  importance  that  the  settling  tanks  at  these  mills 
be  of  ample  size  and  so  designed  that  they  can  be  operated  efficiently  at 
all  times.  In  connection  with  the  settling  tanks  ample  sludge-drying 
beds  should  be  provided,  so  that  the  tanks  can  be  emptied  at  frequent 
intervals  and  the  waste  dried  and  removed  before  it  becomes  offensive. 

The  settling  tanks  and  strainer  beds  should  be  constructed  in  accord- 
ance with  the  design  and  under  the  direction  of  engineers  of  experience  in 
such  work,  and  the  operation  of  these  tanks  should  receive  all  the  at- 
tention required  to  keep  them  in  proper  working  order. 

It  is  especially  important  that  no  wastes  containing  an  excessive  quan- 
tity of  suspended  matter  or  of  fats,  acids  or  other  matters  likely  to  in- 
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terfere  with  the  operation  of  the  sewers  or  filter  beds  shall  he  admitted  to 
the  town  sewers.  It  is  also  important  that  the  washing  machines  in  the 
mills  should  he  so  arranged  that,  if  necessary,  the  first  part  of  the 
washer  waste  —  generally  about  one-third  of  the  total  amount  —  can 
be  discharged  to  the  sewers  and  the  remainder  diverted  for  final  dis- 
charge into  the  adjacent  stream,  and  that  care  be  taken  to  reduce  as  much 
as  practicable  the  amount  of  waste  to  be  received  into  the  sewers  and 
disposed  of  at  the  filter  beds  by  disposing  of  all  of  the  wastes,  so  far 
as  practicable,  by  direct  discharge  into  the  streams  after  treatment  at 
the  mills. 

Haverhill. 

Mat  16,  1912. 

To  Hon.  Roswell  L.  Wood,  Head  of  Street  Department,  Haverhill,  Mass. 

Dear  Sir  :  —  The  State  Board  of  Health  received  from  you  on  April 
27,  1912,  an  application  for  advice  as  to  a  proposed  sewer  in  Kiver  Street 
and  in  adjacent  streets  in  the  extreme  southwesterly  part  of  the  city, 
with  an  outlet  into  the  Merrimack  Biver  at  the  foot  of  Niagara  Street, 
together  with  a  plan  of  the  proposed  sewer  and  outlet. 

The  proposed  sewer  is  to  be  built  upon  the  combined  plan  and  is  to 
receive,  in  addition  to  the  sewage,  the  storm  water  from  an  area  of  about 
23  acres  which  the  sewer  is  designed  ultimately  to  serve. 

The  plan  as  revised  provides  for  discharging  the  sewage  through  an 
18-inch  pipe  laid  from  a  manhole  near  the  foot  of  Niagara  Street  to 
an  outlet  in  the  river  about  45  feet  from  the  shore  at  mean  low  water 
and  several  feet  below  the  low  water  level  of  the  river. 

The  Board  has  caused  the  locality  to  be  examined  by  one  of  its  en- 
gineers and  has  considered  the  plan  presented. 

The  plan  of  collecting  both  sewage  and  storm  water  in  the  same  con- 
duits appears  to  be  a  reasonable  one  to  adopt  in  this  district  under  the 
circumstances,  and  the  capacity  of  the  main  sewer  as  proposed  in  the 
plan  presented  appears  to  be  sufficient  for  the  requirements  at  the  present 
time ;  but  the  connections  with  the  sewers  for  sewage  and  those  for  sur- 
face, or  roof,  water  should  be  made  through  separate  pipes  so  that  the 
sewage  and  storm  water  can  be  separated  at  some  future  time  if  necesr 
sary.  The  plan  provides  for  discharging  the  sewage  through  an  outlet 
several  feet  below  the  surface  of  the  river  at  low  water  and  at  such  a 
distance  from  the  shore  as  to  avoid  danger  of  fouling  the  banks  in  the 
neighborhood. 

The  plan  as  a  whole,  in  the  opinion  of  the  Board,  is  well  adapted  to 
the  disposal  of  the  sewage  and  drainage  of  the  district  which  it  is  de- 
signed to  serve,  and  the  Board  recommends  its  adoption. 
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Leominster. 

Feb.  1,  1912. 

To  the  Board  of  Selectmen,  Leominster,  Mass. 

Gentlemen  :  —  The  Board  is  informed  that  the  construction  of  works 
for  the  removal  of  the  sewage  of  the  city  of  Fitchburg  from  the  north 
branch  of  the  Nashua  River  and  its  purification  is  progressing  at  such  a 
rate  that  it  is  expected  that  purification  works  will  be  in  operation  in 
a  little  more  than  a  year,  that  is,  in  the  spring  of  1913. 

Under  the  circumstances,  the  Board  recommends  that  the  town  of 
Leominster  begin  as  soon  as  practicable  the  construction  of  the  necessary 
works  for  the  removal  of  its  sewage  from  the  north  branch  of  the 
Nashua  River  and  its  tributaries  and  for  its  proper  purification. 

LONGMEADOW. 

Feb.  1,  1912. 
To  the  Board  of  Health  of  the  Town  of  Longmeadow,  Mass. 

Gentlemen  :  —  The  State  Board  of  Health  has  considered  your  ap- 
plication, received  through  Frank  J.  Demond,  Attorney,  for  advice  as 
to  abating  a  nuisance  caused  by  the  discharge  of  sewage  on  certain  land  in 
Longmeadow,  and  has  caused  the  locality  to  be  examined  by  one  of  its 
engineers. 

The  results  of  the  examination  show  that  the  cause  of  complaint  is  the 
discharge  of  sewage  from  a  sewer  in  Lawnwood  Avenue  extending  west- 
erly from  the  neighborhood  of  Longmeadow  Street  to  a  point  of  dis- 
charge upon  the  ground  near  the  westerly  side  of  Fairview  Street  in 
front  of  a  dwelling  house  on  the  latter  street.  The  sewer  discharges 
near  the  head  of  a  ravine,  through  which  it  flows  toward  the  low  land 
bordering  the  river,  and  the  condition  of  the  ravine  is  very  offensive  for  a 
considerable  distance  below  the  outlet.  It  does  not  appear  that  any 
provision  has  been  made  to  purify  the  sewage  or  treat  it  in  any  way 
for  the  purpose  of  preventing  a  nuisance. 

This  nuisance  can  be  prevented  either  by  taking  land  and  construct- 
ing a  filter  bed  at  some  suitable  place  in  the  neighborhood  and  purifying 
the  sewage,  under  the  provisions  of  chapter  49,  section  1,  of  the  Revised 
Laws,  or  by  disposing  of  the  sewage  in  connection  with  the  system  of 
sewers  in  the  section  of  the  town  farther  north. 

Feb.  1,  1912. 
To  the  Board  of  Selectmen  of  the  Town  of  Longmeadow,  Mass. 

Gentlemen  :  —  A  recent  examination  of  the  sewage  disposal  areas 
used  by  the  town  of  Longmeadow  shows  that  the  conditions  at  the  north- 
erly area,  located  about  one-quarter  of  a  mile  northeast  of  the  Long- 
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meadow  railroad  station  on  the  New  York,  New  Haven  &  Hartford 
Railroad,  are  very  objectionable  and  that  a  very  serious  nuisance  existed 
there  during  the  latter  part  of  1911.  At  that  time  the  entire  flow  of 
sewage  was  being  discharged  upon  one  of  the  small  niters  and  was  over- 
flowing thence  into  the  adjacent  swamp  which  is  a  breeding  ground 
for  great  numbers  of  insects,  especially  mosquitoes.  It  is  evident  that 
this  nitration  area  is  inadequate  for  the  proper  disposal  of  the  quantity 
of  sewage  now  discharged  upon  it,  the  combined  area  of  the  filter  beds 
amounting  only  to  about  0.1  of  an  acre,  while,  for  the  proper  purification 
of  the  quantity  of  sewage  flowing  from  this  section  of  the  town,  an  area 
of  at  least  1  acre  of  properly  constructed  filters  is  required  for  present 
needs.  Moreover,  as  this  portion  of  the  town  is  apparently  increasing 
rapidly  in  population,  it  is  likely  that  a  still  larger  area  will  soon  be 
required. 

There  appears  to  be  an  abundant  supply  of  sand  suitable  for  the 
purification  of  sewage  in  the  bluffs  in  the  neighborhood  of  the  filtration 
area,  and  it  is  probable  that  an  adequate  area  of  filter  beds  for  the  treat- 
ment of  all  of  the  sewage  of  this  section  of  the  town  can  be  constructed 
in  this  region  without  serious  difficulty. 

The  Board  recommends  that  the  town  take  up  without  delay  the  ques- 
tion of  the  proper  disposal  of  the  sewage  now  discharged  at  this  filtra- 
tion area  and  either  construct  adequate  filter  beds  or  provide  for  the 
proper  disposal  of  the  sewage  in  some  other  way. 

The  conditions  at  the  southerly  filtration  area,  where  it  appears  that 
new  works  for  the  disposal  of  the  sewage  were  constructed  in  1910,  were 
not  objectionable  when  examined  in  the  latter  part  of  1911,  but  it  is 
evident  that  the  quantity  of  sewage  discharged  upon  these  filters  already 
equals  the  amount  which  they  can  receive  and  purify  properly;  and,  in 
order  to  provide  for  the  growth  of  this  section  of  the  town,  this  filtra- 
tion area  should  be  considerably  enlarged. 

July  11,  1912. 
To  the  Board  of  Selectmen,  Longmeadow,  Mass. 

Gentlemen:  —  On  Feb.  1,  1912,  the  State  Board  of  Health  sent  you 
a  communication  stating  that  the  conditions  at  the  northerly  sewage  dis- 
posal area,  located  about  a  quarter  of  a  mile  northeast  of  the  Long- 
meadow  railroad,  station  of  the  New  York,  New  Haven  &  Hartford 
Railroad,  were  very  objectionable,  that  a  very  serious  nuisance  existed 
there  during  the  latter  part  of  1911,  and  recommending  that  the  town 
provide  for  the  proper  disposal  of  the  sewage  at  that  filtration  area, 
either  by  the  construction  of  additional  filter  beds  or  by  the  disposal  of 
the  sewage  in  some  other  wav. 
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Recent  examinations  of  the  filtration  area  by  one  of  the  engineers  of 
the  Board  show  that  the  largest  of  the  three  filter  beds  has  been  washed 
out  apparently  by  the  discharge  of  sewage  to  a  depth  of  from  1  to  2 
feet  in  many  places,  and  that  the  sewage  has  an  unobstructed  passage 
from  the  distributing  trough  through  which  it  is  discharged  on  the 
filter  across  the  bed  to  the  adjacent  swamp.  One  of  the  two  smaller 
filter  beds  was  flooded  with  sewage  and  not  in  a  condition  for  satisfactory 
operation,  while  the  other  was  covered  with  sludge. 

The  State  Board  of  Health  finds  that  the  water  of  the  adjacent 
swamp  is  polluted  by  these  disposal  works  and  that  they  are  a  source  of 
nuisance  by  reason  of  inadequate  capacity  and  negligence  and  inefficiency 
in  their  maintenance  and  operation,  and  notice  is  hereby  given  that,  act- 
ing in  accordance  with  the  provisions  of  chapter  433  of  the  Acts  of  the 
year  1909,  the  Board  requires  such  enlargement  or  improvement  of  the 
works  and  changes  in  the  method  of  operation  thereof  as  are  necessary  for 
the  proper  maintenance  and  operation  of  the  works  and  the  efficient  puri- 
fication and  disposal  of  the  sewage. 

Maiden  (Bostox  Rubber  Shoe  Company). 

Nov.    7,    1912. 

To   the  Boston  Rubber  Shoe   Company,  Maiden,  Mass.,  Mr.  W.   E.   Piper, 

Superintendent. 
Gentlemen  :  —  The   State  Board  of  Health  received  from  you  on 
Oct.  7,  1912,  the  following  application  for  advice  as  to  the  disposal  of  the 
wastes  from  your  factory  in  Maiden :  — 

Some  years  ago  there  was  some  question  raised  in  regard  to  the  pollution 
of  the  Maiden  River.  We  are  at  present  making  plans  to  connect  our  factory 
with  the  sewer  which  the  city  has  just  constructed.  We  should  be  pleased  to 
have  the  opinion  of  your  Board  in  regard  to  the  disposition  of  the  industrial 
wastes  from  our  factory.  This  is  the  waste  water  from  washing  the  rubber 
and  the  waste  water  from  our  dye  house. 

In  response  to  this  request  the  Board  has  caused  a  further  examina- 
tion to  be  made  of  the  wastes  from  your  factorv  and  has  caused  samples- 
of  certain  wastes  to  be  analyzed. 

The  results  are  much  the  same  as  those  of  a  previous  examination 
made  in  the  year  1908.  The  wastes  from  the  washing  of  cotton  cloth 
contain  a  large  amount  of  organic  matter,  and  the  wastes  from  the  proc- 
esses of  dyeing  contain  not  only  much  organic  matter  but  much  color- 
ing matter,  and  these  wastes  have  a  very  objectionable  effect  upon  the 
river  into  which  thev  are  discharged.     The  wastes  from  the  boiling  of 
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crude  rubber  are  also  extremely  objectionable,  containing  a  great  quan- 
tity of  organic  matter,  and  all  of  these  wastes  should  be  diverted  from 
the  river  and  disposed  of  into  the  sewers.  The  wastes  from  the  wash- 
ing of  crude  rubber  also  contain  much  dirt  and  organic  matter  which 
should  be  kept  out  of  the  river.  There  is  also  a  small  amount  of  waste 
from  the  carbonizing  of  old  rubber  which  is  objectionable  and  should  be 
disposed  of  into  the  sewers.  Some  of  the  wastes  from  the  factory  are 
discharged  ordinarily  at  a  high  temperature  and  would  be  objectionable  if 
admitted  to  the  sewers  without  cooling. 

The  Board  recommends  that  all  of  the  wastes  mentioned  be  collected 
in  a  settling  tank  of  suitable  size  to  provide  sedimentation  for  a  period 
of  not  less  than  six  hours  before  they  are  discharged  into  the  sewers. 
With  suitable  settling  tanks  and  proper  provisions  for  cooling,  these 
wastes  can,  in  the  opinion  of  the  Board,  be  discharged  into  the  sewers 
without  objection. 

There  remains  a  considerable  amount  of  waste  water  from  the  process 
of  washing  the  cloth  after  dyeing,  and,  as  this  waste  is  not  highly  colored 
and  contains  comparatively  little  organic  matter,  it  is  probable  that 
after  sedimentation  it  can  be  discharged  into  the  river  without  creating 
objectionable  conditions. 

There  appears  to  be  a  sufficient  area  available  in  the  neighborhood  of 
the  factory  for  the  construction  of  the  necessary  settling  tanks  and  beds 
for  draining  the  sludge  matter  withdrawn  from  the  tanks,  and  it  is  un- 
likely that  serious  objection  will  be  caused  by  such  works  if  they  are 
properly  cared  for. 

The  Board  recommends  that  the  necessary  sedimentation  tanks,  sludge 
beds  and  cooling  works  be  constructed  in  accordance  with  the  plans  and 
under  the  supervision  of  an  engineer  of  experience  in  the  design  and 
construction  of  such  works. 

MlLFORD.  March  1,  1912. 

To  the  Board  of  Sewer  Commissioners,  Milford,  Mass.,  Mr.  Fred  E.  Wood, 

Chairman. 

Gentlemen  :  —  In  response  to  your  request  for  information  as  to  the 
condition  of  the  Milford  sewage  disposal  beds  and  the  character  of  the 
attention  they  receive,  the  Board  has  examined  such  records  as  to  the 
operation  of  the  beds  as  are  available  and  has  examined  the  results  of 
analyses  of  sewage  and  effluent  from  the  works. 

The  results  of  the  examination  show  that  the  purification  of  the 
sewage  has  been  at  most  times  satisfactory  since  the  operation  of  the 
works  was  begun  early  in  1009.  In  1911  the  effluent  contained  a  con- 
siderably less  quantity  of  nitrates  during  most  of  the  vear  than  in  the 
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previous  year,  and  the  organic  matter,  as  shown  by  the  albuminoid 
ammonia,  was  higher,  on  the  whole,  than  in  the  previous  year. 

The  information  submitted  to  the  Board  as  to  the  eare  of  the  works 
shows  that  complaint  has  at  times  been  made  of  objectionable  odors, 
probably  due  to  the  method  of  disposal  of  the  sludge,  which  is  drawn 
from  the  tanks,  partially  dried  upon  a  sludge  bed,  and  subsequently 
deposited  upon  land  in  the  neighborhood  of  the  works.  Some  of  these  de- 
posits have  been  so  located  that  the  odor  from  them  has  been  carried  to 
neighboring  dwelling  houses,  but  since  attention  was  called  to  these  ob- 
jectionable conditions  no  further  complaint  has  been  made. 

During  much  of  last  year  the  beds  received  less  care  than  is  necessary 
to  keep  their  surfaces  in  proper  condition,  and  the  analyses  of  the 
effluent  indicate  that  there  was  a  slight  deterioration  in  the  efficiency  of 
the  purification  of  the  sewage  during  1911  as  compared  with  1910. 

The  plan  carried  on  last  year  of  allowing  the  sewage  to  be  discharged 
automatically  for  considerable  periods  onto  a  particular  set  of  beds,  and 
emptying  the  tank  only  at  infrequent  intervals,  evidently  gives  less  satis- 
factory results  than  if  all  of  the  beds,  except  those  out  of  use  for  re- 
pairs or  cleaning,  were  used  each  day  and  the  sewage  distributed  as  evenly 
as  practicable  upon  them  in  proportion  to  the  quantity  they  are  capable 
of  receiving. 

"While  the  results  of  the  operation  of  the  works,  so  far  as  the  purifica- 
tion of  the  sewage  is  concerned,  have  thus  far  been  reasonably  satisfactory 
it  is  necessary,  in  the  opinion  of  the  Board,  that  the  filters  be  given  more 
care  in  future,  especially  by  securing  a  more  even  distribution  of  the 
sewage  to  all  of  the  filters  and  by  such  attention  to  the  surfaces  of  the 
beds  as  will  keep  them  at  all  times  in  proper  working  condition. 

Milton  (Xew  York,  Xew  Haven  &  Hartford  Railroad  Station). 

May   2,   1912. 
To  the  New  York,  New  Haven  &~  Hartford  Railroad  Company,  Boston,  Mass 
Mr.  F.  A.  Farnham,  Attorney. 
Gentlemen:  —  The   State   Board   of  Health  received  from  you   on 
April  5.  1912,  the  following  application  for  advice  as  to  the  disposal  of 
the  sewage  from  the  new  passenger  station  at  Milton :  — 

The  Xew  York.  Xew  Haven  &  Hartford  Railroad  Company  has  completed 
a  new  passenger  station  in  Milton  and  desires  to  put  it  in  operation  as  soon 
as  arrangements  can  be  made  for  the  disposal  of  the  sewage  from  that  station. 
We  have  designed  a  private  sewage  disposal  plant,  and  have  submitted  plans 
of  the  same  to  the  Milton  board  of  health.  We  are  informed  that  that  board 
is  not  satisfied  that  our  scheme  is  adequate. 

In  pursuance  of  the  provisions  of  Revised  Laws,  chapter  75.  section  117, 
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we  submit  to  your  Board  our  proposed  system  for  sewage  disposal,  together 
with  plan,  for  your  advice.  We  respectfully  request  your  advice  as  to  the 
adequacy  and  propriety  of  the  proposed  system,  and  as  to  such  changes,  if 
any,  as  you  may  wish  to  have  made;  and,  further,  that  you  communicate  your 
views  in  the  premises  to  the  board  of  health  of  the  town  of  Milton. 

The  system  briefly  described  is  as  follows :  the  sewage  will  discharge  first 
into  a  water-tight  septic  tank  from  which  the  liquid  contents  will  be  syphoned 
into  the  disposal  tank,  which  would  be  located  in  soil  which  we  have  satisfied 
ourselves  is  sufficiently  porous  for  the  purpose.  The  septic  tank  would  be 
cleaned  out  as  often  as  necessary.  The  dimensions  of  the  disposal  tank  are 
to  be  such  that  the  absorption  surface  will  be  much  in  excess  of  what  is  cal- 
culated to  be  necessary  to  take  care  of  the  liquid  that  will  enter  the  tank.  No 
water  from  the  disposal  tank  could  possibly  reach  the  Neponset  River  which 
is  more  than  400  feet  distant  at  its  nearest  point. 

There  is  no  sewer  in  Milton  into  which  the  station  sewage  could  be  dis- 
charged by  gravity,  and,  furthermore,  we  believe  it  to  be  a  correct  statement 
that  the  station  is  not  situated  upon  ground  abutting  upon  any  street  in  which 
there  is  a  sewer. 

The  Board  has  caused  the  locality  to  be  examined  by  one  of  its 
engineers  and  has  considered  the  plans  and  the  information  presented 
therewith. 

Test  pits  at  the  site  of  the  proposed  cesspool  show  that  the  elevation 
of  the  ground  water  at  the  present  time,  when  it  is  probably  the  highest 
of  the  year,  is  about  5  feet  below  the  surface  of  the  ground.  The  soil 
in  which  the  test  pits  were  sunk  consists  of  various  materials  used  in  fill- 
ing the  site,  some  of  which  are  very  porous.  The  quantity  of  sewage  to 
be  disposed  of  from  the  station,  judging  from  the  quantity  of  water  used, 
is  small,  amounting  probably  to  about  100  gallons  per  da}',  and  it  is 
probable,  in  the  opinion  of  the  Board,  that  the  sewage  could  be  disposed 
of  without  causing  the  pollution  of  the  Neponset  River  or  any  of  its 
tributaries  for  a  considerable  time  in  the  future  by  the  proposed  plan. 

The  Board  is  informed  that  the  ground  on  which  the  station  is  situated 
is  at  such  a  low  level  that  it  is  impracticable  to  discharge  the  sewage 
of  the  station  by  gravity  into  any  of  the  sewers  of  the  town  of  Milton, 
and  the  Board  is  further  informed  that  there  are  two  other  cesspools 
at  dwelling  houses  in  this  neighborhood  which  are  too  low  to  be  admitted 
to  existing  sewers.  While  the  sewage  of  these  places  can  be  disposed  of  in 
such  a  way  as  to  avoid  polluting  the  Neponset  River  or  its  tributaries,  the 
Board  recognizes  the  desirability  of  discontinuing  the  use  of  cesspools  in 
the  neighborhood  of  a  thickly  settled  community,  and  believes  that  it  is 
desirable  that  some  more  suitable  arrangement  should  be  made  whereby 
the  sewage  from  the  station  and  the  dwelling  houses  in  question  can 
all  be  pumped  to  the  neighboring  sewers. 
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SfONTAGDE. 

May  2,   1912. 

To  the  Committee  on  Sewerage  of  the  Town  of  Montague,  Mass. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
April  1,  1912,  an  application  for  advice  relative  to  the  sewerage  and 
sewage  disposal  of  the  village  of  Montague,  accompanied  by  plans  show- 
ing four  schemes  for  the  collection  and  disposal  of  the  sewage. 

Two  of  these  schemes  provide  for  collecting  the  sewage  of  the  greater 
part  of  the  village,  excluding,  however,  all  of  Union  Street  and  most  of 
Xorth  and  Central  streets,  and  for  disposing  of  the  sewage  by  discharg- 
ing it  into  the  Saw  Mill  River,  either  on  the  westerly  side  of  the  river, 
about  250  feet  below  the  lower  of  the  two  dams  near  the  village,  or 
through  an  outlet  on  the  easterly  side  of  the  river  at  the  Ferry  Street 
bridge  farther  down  stream. 

A  third  scheme  provides  for  the  collection  of  the  sewage  of  all  of  the 
village,*  except  a  few  houses  on  Xorth  Street  and  Xorthfield  Eoad,  and 
for  conveying  it  easterly  through  Central  Street  to  the  junction  of 
Union  Street,  whence  the  main  sewer  would  be  laid  across  private  land 
northerly  to  the  Saw  Mill  Eiver  east  of  Xorth  Street. 

The  fourth  scheme  provides  a  more  limited  sewerage  than  any  of  the 
others,  with  an  outlet  through  Xorth  Street  and  thence  easterly  to  the 
same  point  of  discharge  into  the  Saw  Mill  Eiver  as  proposed  in  the 
third  scheme. 

The  Board  has  caused  the  locality  to  be  examined  by  one  of  its  en- 
gineers and  has  considered  the  plans  presented. 

Of  these  plans  the  third  scheme,  which  provides  for  collecting  the 
sewage  from  all  of  the  village  except  Xorth  Street  and  Xorthfield  Eoad, 
appears  likely  to  serve  all  portions  of  the  village  more  completely  than 
either  of  the  others ;  and  a  sewer  could  be  laid  in  Xorth  Street  whenever 
needed  to  connect  with  this  scheme.  This  plan  would  also  have  the 
advantage  that,  by  laying  a  short  branch  in  the  easterly  part  of  Central 
Street  and  connecting  with  the  main  sewer  at  the  junction  of  Central 
and  Union  streets,  all  the  sewage  could  be  diverted  from  a  drain  which 
now  passes  through  Central  Street  and  discharges  into  the  canal,  and 
the  drain  could  then  be  used  exclusively  for  the  removal  of  surfact 
water. 

Under  all  of  the  schemes  it  is  proposed  to  discharge  the  sewage  di- 
rectly into  the  Saw  Mill  Eiver,  either  at  a  point  east  of  the  northerly 
end  of  Xorth  Street  or  at  one  of  two  points  below  the  dams  near  the 
lower  end  of  the  village.  The  quantity  of  water  flowing  in  the  Saw 
Mill  Eiver  during  much  of  the  year  is  no  doubt  ample  for  the  thorough 
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dilution  of  all  of  the  sewage  that  would  be  discharged  from  the  village, 
but  in  the  drier  portion  of  the  year,  and  especially  in  dry  years,  the 
dilution  would  be  very  much  less,  and  there  is  danger  that  the  direct 
discharge  of  sewage  into  this  stream  without  treatment  might  create 
objectionable  conditions  after  the  sewerage  system  shall  have  come 
into  general  use.  Under  these  circumstances  it  is  essential,  in  the  opinion 
of  the  Board,  that  in  the  design  for  the  construction  of  the  works  pro- 
vision be  made  for  the  purification  of  the  sewage.  The  conditions  for 
purifying  sewage  by  intermittent  filtration  appear  to  be  very  favorable 
in  the  area  north  of  the  Saw  Mill  River  between  Goddard  and  Pond 
brooks,  and  it  is  probable  that  filter  beds  for  the  purification  of  sewage 
could  be  constructed  in  that  locality  at  such  a  level  that  all  of  the 
sewage  of  the  village,  if  the  sewers  were  constructed  under  the  third 
scheme  mentioned,  could  be  delivered  upon  them  by  gravity. 

It  is  probable,  also,  that  the  sewage  could  be  purified  at  some  point 
below  the  dams  northeast  of  the  village,  but  a  longer  sewer  would  be 
required  to  reach  any  suitable  filtration  area  in  this  region,  and  the 
cost  would  probably  be  considerably  greater  than  the  cost  of  disposing 
of  the  sewage  in  the  region  between  Goddard  and  Pond  brooks. 

Considering  the  circumstances,  the  Board  recommends  that  the  sewers 
be  constructed  in  accordance  with  the  third  scheme  mentioned,  discharg- 
ing into  a  main  sewer  leading  from  the  junction  of  Central  and  Union 
streets  northerly  toward  the  Saw  Mill  River,  with  a  tributary  sewer  in 
Central  Street  east  of  Union  Street  to  divert  the  sewage  from  the 
present  sewer  in  that  street.  Since  the  sewage  will  doubtless  have  to  be 
purified,  if  the  serious  pollution  of  the  river  is  to  be  prevented,  it  is 
very  important  that  the  sewers  be  constructed  strictly  upon  the  separate 
plan  and  that  all  surface  and  roof  water  and  ground  drainage  be  ex- 
cluded from  them  so  far  as  practicable.  The  existing  sewer  in  Central 
Street  can  be  used  for  the  removal  of  surface  water,  and  other  drains 
can  be  built  for  the  disposal  of  surface  water  discharging  into  the  river 
or  canals  at  any  convenient  point. 

On  account  of  the  small  size  of  the  proposed  sewers,  it  is  essential  that 
the  grades  shall  be  such  that  they  will  be  self-cleansing  so  far  as  prac- 
ticable, and  the  Board  recommends  that  the  sewers  in  this  system  be  laid 
at  such  grades  that  the  velocity  will  be  at  least  2  feet  per  second. 

The  Board  further  recommends  that  investigations  be  made  for  a 
sewage  disposal  area  in  the  region  between  Goddard  and  Pond  brooks 
north  of  the  Saw  Mill  River,  and  that  plans  be  prepared  for  the  future 
disposal  of  the  sewage  at  some  suitable  place  in  that  locality.  During 
the  construction  of  the  works  a  temporary  outlet  into  the  Saw  Mill 
River  is  permissible,  but  such  outlet  should  not  be  continued  for  a  period 
of  more  than  five  }rears. 
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Dec.   5,   1912. 

To  the  Committee  on  Sewerage  of  the  Town  of  Montague,  Mass. 

Gentlemen  :  —  The  State  Board  of  Health  has  received  from  your 
engineers  a  plan  showing  the  proposed  change  in  the  location  of  the  main 
outfall  sewer  for  the  proposed  system  of  sewerage  in  the  village  of 
Montague  from  that  shown  upon  plans  submitted  by  you  earlier  in  the 
year  and  referred  to  in  a  communication  of  the  Board  to  you  under  date 
of  May  2,  1912. 

According  to  the  plan  it  is  now  proposed  to  construct  the  main  outfall 
sewer  from  the  corner  of  Central  and  Union  streets  northerly  through 
private  land  at  a  somewhat  higher  elevation  than  originally  proposed,  the 
sewage  to  be  discharged  temporarily  into  Saw  Mill  River  near  the  point 
originally  selected.  There  appears  to  be  no  objection  to  the  construction 
of  the  sewer  in  the  location  shown  upon  this  plan,  but  the  Board  advises 
that  the  temporary  outlet  be  located  at  a  point  about  50  feet  north  of 
that  shown  upon  the  plan,  in  order  that  the  sewage  may  be  discharged 
into  the  current  of  the  stream. 

Newburyport   (Newburyport  Building  Association). 

Nov.   22,  1912. 
To  the  Newburyport  Building  Association,  Newburyport,  Mass. 

Gentlemen  :  —  The  State  Board  of  Health  received  from  you  on 
Nov.  1,  1912,  an  application  for  its  advice  as  to  the  discharge  of  the 
sewage  and  surface  water  from  a  new  shoe  factory  of  the  Newburyport 
Building  Association  into  the  Merrimack  Eiver  at  the  end  of  Pearson's 
wharf,  and  in  response  to  this  application  has  caused  the  locality  to  be 
examined  by  one  of  its  engineers  and  has  examined  the  plan  presented 
with  the  application. 

It  appears  that  the  proposed  shoe  factory  is  to  be  located  about  180 
feet  northeast  of  Merrimack  Street  and  that  it  will  extend  from  this 
point  about  200  feet  toward  the  river.  The  plan  presented  shows  that 
the  proposed  elevation  of  the  floor  level  of  the  factory  is  about  6.5  feet 
above  high  tide  at  Newburyport,  and  information  submitted  to  the  Board 
indicates  that  this  floor  level  is  about  7  inches  above  the  top  of  the  main 
sewer  of  the  city  in  Merrimack  Street. 

Judging  from  this  information  there  appears  to  the  Board  no  doubt 
that  it  is  practicable,  by  means  of  a  suitable  pipe  properly  laid,  to  dis- 
charge by  gravity  all  of  the  sewage  and  manufacturing  waste  from  this 
factory  into  the  main  sewer  of  the  city.  It  is  not  advisable,  in  the 
opinion  of  the  Board,  that  the  number  of  sewer  outlets  discharging  into 
the  Merrimack  Eiver  in  the  city  of  Newburyport  should  be  increased, 
and  the  Board  recommends  that  the  sewage  and  manufacturing  waste 
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from  this  building  be  discharged  into  the  city  sewer  and  the  construc- 
tion of  a  sewer  outlet  into  the  Merrimack  Eiver  avoided. 

There  is  no  objection,  in  the  opinion  of  the  Board,  to  the  discharge 
of  roof  water  or  other  ground  or  surface  drainage,  if  unpolluted  by  sew- 
age, directly  into  the  Merrimack  Eiver  or  any  tributary  watercourse  at 
the  nearest  convenient  point,  and  such  drainage  should  not  be  discharged 
into  the  sewerage  system  of  the  city. 

It  is  advisable  that  in  the  further  development  of  the  company's  land 
the  buildings  should  be  constructed  at  a  higher  level. 

Palmer  (  Bonds ville). 

Mat  2,  1912. 
To  the  Board  of  Selectmen  of  the  Town  of  Palmer,  Mass. 

Gentlemen  :  —  The  State  Board  of  Health  received  from  you  on 
March  28,  1912,  the  following  application  for  advice  as  to  a  proposed 
plan  for  the  construction  of  a  sewer  in  the  village  of  Bondsville :  — 

At  the  annual  town  meeting,  held  March  25,  the  town  voted  to  construct 
a  sewer  in  the  village  of  Bondsville,  which  would  empty  into  the  Swift  River. 
We  are  sending  you  a  copy  of  the  vote  of  the  town,  also,  under  separate 
cover,  a  blue  print  showing  the  proposed  location,  upon  which  we  desire  your 
approval. 

The  application  is  accompanied  by  a  plan  showing  the  location  of  a 
system  of  sewers  in  State,  Pleasant,  Crawford,  High  and  Main  streets, 
with  an  outlet  through  private  land  into  the  Swift  Eiver  at  a  point  about 
1,750  feet  below  the  State  Street  bridge  and  just  below  the  point  where 
the  raceway  from  the  lower  dam  joins  the  river.  The  portion  of  the 
sewer  to  be  laid  in  private  land  between  Main  Street  and  the  outlet  as 
shown  upon  the  plan  is  15  inches  in  diameter,  with  a  minimum  grade  of 
1.3  in  100,  and  the  sewer  in  lower  Main  Street  as  shown  is  12  inches 
in  diameter,  with  a  minimum  grade  of  0.52  in  100.  It  appears  that  it 
is  proposed  to  construct  several  catch  basins  along  Main  Street  and  con- 
nect them  with  the  proposed  sewer,  and  that  it  is  probable  that,  as  the 
system  is  extended,  other  catch  basins  will  be  connected  with  the  sewers. 

The  Board  has  caused  the  locality  to  be  examined  by  one  of  its  engi- 
neers and  has  considered  the  plan  presented. 

It  appears  that  at  the  present  time  there  are  two  sewer  outlets  dis- 
charging into  the  Swift  Eiver  from  the  village,  —  one  for  a  system  of 
sewers  designed  to  serve  the  buildings  of  the  Boston  Duck  Company 
in  the  northerly  part  of  the  village,  and  the  other  for  a  sewer  built  by  the 
town  to  serve  a  portion  of  State  Street  between  the  river  and  Pleasant 
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Street  in  the  central  part  of  the  village.  The  northerly  outlet  discharges 
into  the  lower  mill  pond  on  the  easterly  side  of  the  river,  in  the  village, 
and  is  apparently  partly  or  completely  submerged  at  all  times.  The 
town  sewer  in  State  Street  is  carried  over  the  canal  and  discharges  into 
the  river  just  below  the  State  Street  bridge  at  an  elevation  about  15  feet 
above  the  ordinary  level  of  the  water  in  the  river.  "When  examined  the 
outlet  of  this  sewer  was  clogged  and  the  sewage  was  flowing  out  through 
an  opening  in  the  pipe  and  finding  its  way  into  the  canal. 

The  quantity  of  water  flowing  in  the  Swift  Eiver  in  dry  weather  is 
sufficient  for  the  thorough  dilution  of  the  sewage  discharged  from  the 
village  at  the  present  time. 

The  outlet  selected  for  the  system  of  sewerage  which  it  is  now  pro- 
posed to  con=truct  is  located  several  hundred  feet  from  any  dwelling 
house,  and  if  carried  well  out  into  the  river,  so  that  the  sewage  will 
at  all  times  be  discharged  below  extreme  low  water,  it  is  unlikely  to 
cause  objectionable  conditions  in  the  neighborhood. 

The  topography  of  the  village  is  such  that  it  appears  to  be  practicable 
to  extend  the  proposed  sewer  through  Main  Street  to  intercept  the  sew- 
age now  discharged  at  the  existing  outlet  of  the  Boston  Duck  Company 
and  convey  it  to  the  proposed  new  outlet,  and  in  the  opinion  of  the 
Board  it  is  very  desirable  that  the  plan  of  sewerage  now  proposed  be 
extended  so  as  to  intercept  the  sewage  now  being  discharged  into  the 
river  at  that  point  and  to  discontinue  the  use  of  that  outlet  as  well 
as  the  outlet  at  State  Street. 

It  is  probable  that  with  the  continued  growth  of  popidation  in  the 
valley  of  the  Chicopee  Eiver  and  its  tributaries  it  will  be  necessary  be- 
fore many  years  to  purify  the  sewage  of  the  village  of  Bondsville  before 
it  is  discharged  into  the  river,  and  under  the  circumstances  it  is  very 
important  that  all  surface  water  and,  so  far  as  practicable,  ground  drain- 
age be  excluded  from  the  sewers  so  that  the  quantity  of  sewage  to  be 
treated  when  purification  becomes  necessary  may  be  kept  ae  small  as 
possible.  The  Board  recommends  that  no  catch  basins,  roof  leaders  or 
other  drains  receiving  surface  or  ground  water  be  connected  with  the 
proposed  sewers.  For  the  removal  of  surface  water,  roof  water  and 
ground  drainage  separate  drains  should  be  provided,  and  this  drainage 
—  if  unpolluted  by  sewage  —  can  be  discharged  into  the  river  or  the 
canals  without  objection  at  the  most  convenient  points. 

"With  the  modification  herein  suggested  the  Board  is  of  the  opinion 
that  the  proposed  plan  is  an  appropriate  one  for  the  disposal  of  the  sew- 
age of  the  village  at  the  present  time. 
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Stoughton. 

Feb.  19,  1912. 

To  Messrs.  Frank  I.  Capen,  Harry  C.  Southworth  and  Edgar  F.  Leonard, 
Sub-committee  of  the  C ommittee  on  Sewerage,  Stoughton,  Mass. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
Feb.  6,  1912,  a  report  and  plan  recently  prepared  by  your  engineer 
describing  two  methods  of  sewerage  and  sewage  disposal  for  the  town 
of  Stoughton,  —  both  being  modifications  of  plans  already  proposed,  — 
and  you  request  the  advice  of  the  Board  as  to  whether  either  of  these 
modified  plans  would  be  acceptable  for  the  collection  and  disposal  of  the 
sewage  of  the  town. 

Of  the  plans  submitted,  one  is  a  modification  of  the  plan  of  1909, 
which  provided  for  the  disposal  of  the  sewage  upon  filter  beds  in  West 
Stoughton,  while  the  other  is  in  some  respects  similar  to  a  plan  first 
proposed  by  the  Massachusetts  Drainage  Commission  and  provides  for 
the  disposal  of  the  sewage  upon  land  near  Britton's  Pond,  a  short  dis- 
tance southwest  of  the  main  village.  Both  plans  provide  for  the  construc- 
tion of  sewers  in  a  limited  number  of  streets  in  the  village,  chiefly  those 
in  the  densely  populated  area  in  the  center  of  the  town  and  those  upon 
which  factories  are  located.  The  population  served  would  apparently 
be  about  the  same  in  each  case,  but  in  each  case  certain  streets  would 
be  served  by  one  plan  which  would  not  be  reached  by  the  other. 

The  Board  has  caused  the  locality  to  be  examined  by  one  of  its  engi- 
neers and  has  considered  the  plans  presented. 

The  area  of  filter  beds  which  it  is  proposed  to  prepare  in  connection 
with  the  plan  of  disposing  of  the  sewage  near  Britton's  Pond  —  amount- 
ing to  2  acres  —  is  so  small  that  it  is  doubtful,  in  the  opinion  of  the 
Board,  even  if  the  sewers  were  built  with  great  care  and  the  leakage 
reduced  to  a  minimum,  whether  this  area  would  be  sufficient  to  provide 
for  the  efficient  purification  of  the  sewage  and  manufacturing  wastes 
that  would  be  discharged  into  the  sewers  in  the  beginning.  In  any  case 
it  is  probable  that  in  a  few  years  the  works  would  have  to  be  enlarged. 

The  soil  at  the  proposed  location  of  these  filters  is  not  suitable  for 
the  purification  of  sewage,  and,  as  all  of  the  materials  used  in  the  con- 
struction of  the  filters  would  have  to  be  hauled  a  considerable  distance, 
the  cost  of  construction  of  the  works  would  be  large  in  proportion  to  the 
area. 

Under  this  plan  the  sewage  disposal  works  would  be  located  very  near 
the  thickly  populated  part  of  the  town,  where,  so  far  as  can  be  judged 
from  the  information  available  to  the  Board,  there  would  be  a  large 
number  of  dwelling  houses  —  probably  fifty  or  more  —  within  about  a 


No.  34.]  ADVICE  TO  CITIES  AND  TOWNS.  175 

quarter  of  a  mile  of  the  disposal  works.  The  prevailing  winds  in  sum- 
mer would  tend  to  carry  odors  from  the  disposal  works  toward  the  thickly 
settled  part  of  the  town,  and,  in  view  of  all  the  circumstances,  the  Board 
does  not  advise  the  construction  of  works  for  disposing  of  the  sewage  of 
the  town  at  the  location  proposed  near  Britton's  Pond. 

The  plan  for  disposing  of  the  sewage  near  West  Stoughton  is  much 
the  same  as  that  presented  to  the  Board  in  1910,  hut  since  a  smaller 
population  is  to  be  served  than  was  proposed  in  that  plan  the  revised 
plan  provides  for  reducing  the  size  of  the  main  sewer,  in  that  portion 
of  its  length  where  it  would  operate  as  an  inverted  siphon,  from  18  inches 
to  12  inches  in  diameter,  and  for  a  reduction  in  the  area  of  the  filter 
beds. 

The  plan  provides  for  constructing  at  "West  Stoughton  a  dosing  tank 
and  filter  beds  having  an  aggregate  area  of  3  acres,  the  filter  beds  to  be 
constructed  in  the  most  favorable  portions  of  the  West  Stoughton  area 
where,  on  account  of  the  porosity  of  the  soil,  the  construction  of  under- 
drainage  is  deemed  unnecessary. 

The  filter  beds  at  West  Stoughton  would  be  located  in  a  very  sparsely 
populated  region,  and  under  the  existing  conditions  it  is  improbable 
that  odors  from  the  filter  beds  would  be  noticeable  at  any  dwelling  houses 
in  the  region. 

The  soil  of  much  of  the  area  is  very  coarse  and  porous,  and  it  is  likely 
that  a  limited  area  of  filter  beds  can  be  constructed  there  which  will 
operate  satisfactorily  without  underdrainage. 

It  appears  that  the  cost  of  works  for  disposing  of  the  sewage  at  West 
Stoughton  will  be  considerably  less  than  the  cost  of  the  proposed  system 
with  disposal  works  near  Britton's  Pond,  and  when  an  enlargement  of 
the  works  becomes  necessary  it  is  evident  that,  while  the  cost  of  the 
sewers  under  either  plan  would  be  much  the  same,  the  cost  of  additional 
filter  beds  near  West  Stoughton  would  be  much  less  than  in  the  neigh- 
borhood of  Britton's  Pond. 

While  it  may  be  necessary,  in  order  to  comply  with  the  law  relative 
to  the  prevention  of  the  pollution  of  the  Neponset  River,  to  enlarge  the 
system  within  the  village,  the  results  of  the  examination  show  that  of 
the  two  plans  presented  the  plan  which  provides  for  disposing  of  the 
sewage  at  West  Stoughton  is,  in  the  opinion  of  the  Board,  in  all  respects 
preferable  to  the  plan  of  disposal  upon  land  near  Britton's  Pond,  and  the 
Board  recommends  the  adoption  of  the  plan  presented  with  the  disposal 
works  at  West  Stoughton. 
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Wakefield. 

Jan.  16,  1912. 

To  the  Wake-field  Water  and  Sewerage  Board,  Wakefield,  Mass. 

Gentlemen  :  —  The  State  Board  of  Health  received  from  you  on 
Nov.  29,  1911,  an  application,  under  the  authority  of  chapter  377  of  the 
Acts  of  the  year  1900,  requesting  the  approval  by  the  Board  of  a  plan 
submitted  on  Nov.  20,  1911,  providing  for  the  construction  of  sewers 
in  certain  portions  of  the  town  of  "Wakefield. 

"While  the  greater  portion  of  the  proposed  sewers  shown  upon  this 
plan  is  to  be  constructed  in  that  portion  of  the  town  east  and  south  of 
Crystal  Lake,  between  the  lake  and  the  Wakefield-Melrose  line,  it  is 
also  proposed  to  construct  sewers  in  certain  streets  north  and  northwest 
of  Crystal  Lake,  these  latter  sewers  being  extensions  of  existing  sewers. 

According  to  the  plan  submitted,  the  territory  east  and  south  of  Crys- 
tal Lake  has  been  divided  for  sewerage  purposes  into  ten  districts,  the 
sewage  from  nine  of  which  is  to  be  discharged  into  the  main  trunk 
sewer  of  the  town,  which  sewer  connects  with  the  North  Metropolitan 
sewerage  system  on  the  westerly  side  of  the  Boston  and  Maine  Railroad 
and  the  Wakefield-Melrose  line;  and  the  sewage  from  the  remaining 
district  is  to  be  discharged  into  a  metropolitan  sewer  in  Greenwood 
Street  at  the  Wakefield-Melrose  line. 

The  plan  also  provides  for  the  construction  of  a  system  of  underdrains 
beneath  the  sewers  in  Greenwood  Avenue  and  streets  adjacent  thereto, 
the  outlet  for  this  system  to  be  into  Crystal  Brook,  a  tributary  of  the 
Saugus  River,  at  a  point  about  1,000  feet  north  of  the  Wakefield-Mel- 
rose line. 

In  accordance  with  the  provisions  of  chapter  377  of  the  Acts  of  1900, 
the  State  Board  of  Health  gave  a  hearing  at  its  office,  Room  143,  State 
House,  Boston,  on  Jan.  4,  1912,  at  11  o'clock,  due  notice  of  said  hearing 
having  been  given  by  publication  in  newspapers  in  the  town  of  Wake- 
field, and  as  required  by  section  17  of  said  chapter  377  notice  was  also 
sent  to  the  city  of  Lynn  and  to  its  water  board. 

After  the  hearing,  at  which  no  one  appeared  to  oppose  the  plan,  the 
Board,  upon  consideration,  voted  to  approve  the  plan  of  sewerage  sub- 
mitted by  you  on  Nov.  20,  1911,  entitled,  "Map  of  the  Sewerage  System 
Proposed  for  Southerly  Parts  of  Wakefield,  Mass.  Charles  A.  Dean, 
James  H.  Kimball,  M.D.,  Thomas  G.  O'Connell,  Wakefield  Water  and 
Sewerage  Board.  H.  H.  Hawkesworth,  Engineer.  Scale :  1  inch  —  400 
feet.  October,  1911,"  and  also  the  system  of  underdrainage  shown  upon 
a  plan  submitted  by  your  engineer  on  Dec.  27,  1911,  entitled,  "  Plan 
showing   Proposed   Underdrains,   to   accompany   petition   for   Proposed 
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Sewers  in  Southerly  Portions  of  "Wakefield,  Mass.,  by  the  Wakefield 
Water  and  Sewerage  Board,  Nov.  1911.  Scale:  1  inch  =  400  feet. 
H.  H.  Hawkesworth,  Engineer." 

The  Board  recommends  that  the  grade  of  the  proposed  12-inch  sewer 
in  Hanson  Street  be  increased  from  0.30  to  0.40  per  cent,  in  order  to 
provide  it  with  the  same  grade,  and  consequently  capacity,  as  that  of  the 
sewer  in  Main  Street  which  will  discharge  into  the  proposed  sewer  in 
Hanson  Street. 

Ware.  Oct.  3,  1912. 

To  the  Board  of  Health,  Ware,  Mass. 

Gextlemex  :  —  In  response  to  your  request  for  advice  as  to  measures 
necessary  to  remove  permanently  the  unsanitary  conditions  of  a  tract 
cf  land  in  Ware,  lying  between  "West  and  Main  streets,  and  known  as  the 
Cheever  Swamp,  the  State  Board  of  Health  has  caused  the  locality  to 
be  examined  by  one  of  its  engineers  and  has  considered  the  information 
available  as  to  the  present  conditions  affecting  the  swamp. 

It  appears  from  the  information  presented  to  the  Board  that  the 
swamp  is  a  small  one,  having  an  area  of  perhaps  3  or  4  acres,  and  that 
drainage  from  it  discharges  through  a  pipe  into  the  "Ware  Eiver  south 
of  West  Street.  There  are  numerous  dwelling  houses  bordering  the 
north  side  of  the  swamp  along  West  Main  Street  and  others  along  West 
Street,  and  sewage  from  a  number  of  the  tenements  in  these  houses  is 
discharged  upon  the  ground  and  finds  its  way  into  the  swamp.  There 
is  no  question  in  the  opinion  of  the  Board  that  the  conditions  at 
present  existing  at  this  place  constitute  a  very  objectionable  nuisance 
which  should  be  abated  with  as  little  delay  as  possible. 

The  first  step  necessary  in  order  to  secure  relief  from  this  nuisance 
will  be  the  collection  and  removal  of  all  sewage  from  the  dwelling  houses 
in  the  neighborhood  which  now  finds  its  way  into  the  swamp,  and  the 
strict  enforcement  of  a  rule  prohibiting  the  deposit  of  garbage  or  any 
other  objectionable  matter  upon  the  swamp  or  in  its  neighborhood.  For 
the  further  relief  of  the  objectionable  conditions  existing  in  this  terri- 
tory, it  is  advisable  to  provide  a  more  efficient  drainage  by  laying  a 
drain  of  suitable  size  at  a  sufficiently  low  level  to  prevent  water  from 
collecting  on  the  swamp.  Judging  from  the  State  map,  the  bottom  of  the 
swamp  is  at  a  considerable  elevation  above  the  Ware  Eiver  south  of  West 
Street,  and  it  will  not  be  a  difficult  matter  to  provide  a  channel  which 
will  keep  the  swamp  well  drained  at  all  times.  It  will  probably  also  be 
advisable  to  cover  the  surface  of  the  swamp  with  a  layer  of  earth  at  least 
1  foot  in  thickness,  removing  first  all  deposits  of  foul  organic  matter 
that  may  be  found  upon  or  about  the  swamp. 
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The  Board  recommends  that,  before  deciding  definitely  upon  plans  for 
relieving  the  nuisance,  you  have  an  investigation  made  by  an  engineer  of 
experience  in  matters  relating  to  drainage  and  sewerage,  including  the 
necessary  surveys,  to  determine  the  best  practicable  plan  of  providing 
drainage  and  sewerage  for  this  territory,  including  any  adjacent  lands 
which  may  require  consideration  in  connection  with  the  relief  of  this 
area.  As  soon  as  this  information  is  available,  the  Board  will,  if  you 
so  request,  examine  the  plans  and  advise  you  promptly  as  to  the  best 
practicable  method  of  securing  permanent  relief  from  the  existing  nui- 
sance. 

WlNCHESTEK    (BEGGS    &    COBB    TANNING    COMPANY). 

July  19,  1912. 
To  the  Beggs  &  Cobb  Tanning  Company,  Winchester,  Mass. 

Gentlemen  :  —  The  Board  has  examined  the  conditions  affecting  the 
disposal  of  sludge  from  the  southerly  settling  tank  in  use  at  your  tan- 
nery, and  has  made  experiments  upon  draining  this  sludge  so  that  the 
volume  to  be  handled  may  be  reduced  as  much  as  practicable.  Under 
present  conditions  the  semi-liquid  sludge,  which  is  discharged  from  the 
tank  about  once  in  three  or  four  weeks,  apparently  amounts  to  about  125 
cubic  yards  on  each  discharge,  and  at  the  present  time  this  material  is 
deposited  upon  filled  land  not  underdrained,  so  that  it  dries  very  slowly. 
In  consequence,  a  large  area  of  partially  dried  sludge  is  constantly 
exposed  to  the  air  in  the  neighborhood  of  the  tannery,  and  the  condi- 
tions existing  there  are  very  objectionable. 

The  experiments  of  the  Board  indicate  that  by  depositing  the  sludge 
upon  sludge  beds  composed  of  sand,  cinders  or  sawdust,  at  least  12  inches 
in  depth  and  well  underdrained,  the  volume  of  sludge  decreases  rapidly, 
and  within  a  few  hours  may  be  reduced  to  one-half  the  volume  discharged 
from  the  tank;  and  the  experiments  further  show  that  the  material  be- 
comes sufficiently  dry  for  ready  handling  after  three  or  four  days'  dry- 
ing. The  area  of  sludge  bed  required,  judging  from  the  number  of  times 
the  settling  tank  was  emptied  last  year,  would  be  from  one-third  to  one- 
half  an  acre.  It  is  desirable  that  the  sludge  area  be  arranged  so  that  the 
beds  will  not  exceed  12  to  15  feet  in  width,  if  practicable,  and  in  case 
objectionable  odors  are  given  off  while  drying  in  summer,  the  sludge 
after  deposition  should  be  covered  with  earth  or  other  suitable  material 
to  prevent  odors  arising  therefrom.  It  is  probable,  however,  that  seri- 
ously objectionable  conditions  will  not  occur  if  the  sludge  is  removed 
promptly  as  soon  as  it  is  dried  to  such  consistency  that  it  can  be  con- 
veniently handled.  Sufficient  underdrainage  should  be  provided  and  the 
water  collected  by  these  drains  discharged  into  the  sewer.     The  sludge 
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beds  should  be  designed  and  constructed  under  the  supervision  of  an 
engineer  of  experience  in  such  work.  The  Board  recommends  that  suit- 
able sludge  beds  be  provided  at  this  tannery  as  soon  as  possible. 

Woburn  (H.  W.  Clark  Leather  Company). 

April  17,  1912. 
To  the  H.  W.  Clark  Leather  Company,  North  Woburn,  Mass. 

Gentlemen  :  —  The  State  Board  of  Health  received  from  you, 
through  your  engineer,  Mr.  Eobert  Spurr  Weston  of  Boston,  the  follow- 
ing application  for  advice  as  to  the  disposal  of  the  wastes  from  your 
tannery  at  North  Woburn :  — 

Enclosed  herewith  please  find  a  copy  of  the  report  which  I  have  just  made 
to  the  H.  W.  Clark  Leather  Company,  North  Woburn,  regarding  the  disposal 
of  the  waste  from  their  tannery,  in  which  I  have  recommended  the  disposal 
of  their  waste  by  means  of  thorough  subsidence  and  filtration  through  trick- 
ling filters,  with  the  disposal  of  the  sludge  from  the  tanks  on  beds  of  cinders 
and  sand. 

I  have  designed  the  works  as  elastic  as  possible,  and  have  provided  for  a 
25  per  cent,  increase  in  the  present  volume  of  waste.  I  have  also  provided 
for  the  construction  of  sand  filters  and  for  pumping  the  effluent  from  the 
sludge  beds  to  the  settling  tank  for  retreatment  should  future  conditions 
demand  a  very  much  higher  degree  of  purification. 

The  application  was  accompanied  by  a  plan  showing  the  general  lay- 
out of  the  proposed  works  and  by  the  results  of  analyses  of  the  tannery 
waste. 

The  total  quantity  of  waste  from  the  tannery  is  estimated  to  be  about 
80,000  gallons  per  day.  The  plan  provides  for  collecting  the  waste  in 
a  pump  well  from  which  it  is  to  be  raised  to  two  tanks  16  feet  square, 
with  walls  8  feet  deep  resting  upon  inverted  pyramidal  bottoms  8  feet 
in  depth  at  the  apex,  the  aggregate  capacity  of  the  tanks  to  be  40,000 
gallons.  From  these  tanks  the  effluent  is  to  be  discharged  by  gravity 
upon  a  trickling  filter  having  an  area  of  one-tenth  of  an  acre,  from  which 
the  waste,  after  passing  through  sand  filters,  will  flow  into  the  head 
waters  of  the  Aberjona  Eiver. 

Sludge  beds,  having  an  area  of  one-eighth  of  an  acre  and  constructed 
of  12  inches  in  cinders,  covered  with  6  inches  of  sand  and  underdrained 
by  4-inch  tile  pipes,  are  to  be  provided  for  the  disposal  of  the  sludge. 

The  trickling  filter  is  to  be  constructed  of  coke  or  gravel  6  feet  in 
depth,  and  for  the  sand  filters  to  be  used  in  the  final  treatment  of  the 
effluent  suitable  soil  is  available  in  the  neighborhood. 


180  STATE  BOARD  OF  HEALTH.  [Pub.  Doc. 

The  Board  has  caused  the  locality  to  be  examined  and  has  considered 
the  plans  presented  and  concludes  that  the  proposed  works,  if  properly 
constructed  and  operated,  will  provide  satisfactorily  for  the  purification 
of  the  waste  from  this  tannery,  provided  the  quantity  is  no  greater 
than  estimated  and  the  quality  is  about  as  shown  by  the  analyses  sub- 
mitted. 

The  filter  beds  for  the  final  treatment  of  the  effluent  by  filtration 
through  sand  are  not  shown  in  detail,  but  an  area  of  an  acre  would  prob- 
ably be  ample  for  the  purpose.  The  works  are  located  in  an  isolated 
district,  and  it  is  not  likely  that  objectionable  odors  from  them  will  be 
noticeable  at  any  dwelling  house. 

The  Board  recommends  that  works  for  the  treatment  of  thece  wastes 
be  installed  as  soon  as  practicable  so  that  further  pollution  of  the  Aber- 
jona  River  therefrom  may  cease. 

Miscellaneous. 
The  following  is  the  substance  of  the  action  of  the  Board  during  the 
year  in   reply  to   applications  for  advice   relative  to   the  pollution  of 
streams  and  miscellaneous  matters :  — 

Agawam   (Agawam  Company). 

Oct.  3,  1912. 
To  the  Agawam  Company,  Agawam,  31a?s. 

Gentlemen  :  —  The  State  Board  of  Health  received  from  you  on 
Aug.  26,  1912,  an  application  for  advice  regarding  the  pollution  of  the 
brook  below  your  mill  which  now  receives  the  waste  from  the  dye  house, 
wool  washers  and  cloth  washers,  and  in  response  to  this  application 
has  caused  the  locality  to  be  examined  and  has  considered  the  informa- 
tion presented,  including  the  suggestions  of  your  engineers  as  to  treat- 
ing these  wastes  in  a  storage  tank,  and  subsequently  applying  them  to  a 
filter  bed  having  an  area  of  about  200  square  feet. 

It  appears  from  the  information  presented  to  the  Board  that  the  quan- 
tity of  waste  discharged  from  the  various  processes  now  amounts  to 
between  30,000  and  40,000  gallons  per  day.  Judging  from  the  informa- 
tion presented  as  to  the  amount  of  these  wastes  and  from  the  u=ual 
character  of  such  wastes,  it  is  probable  that  they  could  be  purified  by 
sedimentation  and  filtration  as  proposed,  provided  a  sufficient  area  of 
land  suitable  for  the  purpose  could  be  secured.  It  would  be  advisable 
to  provide  as  much  as  three-quarters  of  an  acre  of  sand  filters,  and  it  is 
probable  that  the  wastes  could  be  sufficiently  purified  on  such  an  area, 
unless  the  quantity  of  wool-scouring  wastes  shall  be  much  greater  than 
appears  to  be  the  case  at  the  present  time. 
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The  land  about  the  factory  does  not  appear  to  be  composed  of  soil 
well  suited  for  the  purification  of  these  wastes  by  filtration,  and  it  would 
probably  be  necessary,  in  order  to  effect  their  sanitary  purification,  either 
to  pump  them  to  suitable  land  at  a  considerable  distance  from  the  works 
or  to  construct  artificial  filters  near  the  factory.  It  is  possible  that,  for 
the  present,  sufficient  relief  from  the  pollution  of  the  stream  could  be 
secured  by  thorough  sedimentation  and  by  equalizing  the  discharge  of 
the  effluent  into  the  stream  so  that  an  approximately  constant  quantity 
could  be  discharged  throughout  the  day  while  the  mill  is  in  operation 
and  water  is  flowing  in  the  brook.  In  case  it  should  then  be  found  nec- 
essary to  provide  further  purification,  the  necessary  filters  of  suitable 
design  could  then  be  added.  In  the  design  of  the  settling  tanks  it  is  im- 
portant to  make  provision  for  the  frequent  discharge  of  the  sludge  there- 
from, and  underdrained  sludge  beds  should  be  constructed  to  receive 
the  discharge  from  the'  tank.  The  sludge  should  be  removed  after  dry- 
ing to  some  suitable  place  for  final  disposal. 

The  Board  recommends  that  plans  for  the  collection  and  treatment 
of  the  wastes  be  prepared  as  soon  as  practicable,  and  when  this  informa- 
tion is  available  the  Board  will,  if  you  so  request,  give  you  further  advice 
as  to  the  disposal  of  these  wastes. 


Boston   (Metropolitan  Park  Commission). 

July  11,  1912. 
To  the  Metropolitan  Park  Commission,  Boston,  Mass. 

Gentlemen  :  —  In  response  to  your  request  for  advice  as  to  the 
establishment  of  bathhouses  at  certain  locations  in  the  Metropolitan 
District,  the  Board  has  caused  the  locations  to  be  examined  and  samples 
of  the  waters  to  be  analyzed.    The  locations  suggested  are  as  follows :  — 

1.  Mystic  Biver,  nearly  opposite  the  armory  building,  Medford. 

2.  Upper  Mystic  Lake,  near  present  bathhouses. 

3.  Lower  Mystic  Lake. 

4.  Quincy  shore,  at  any  convenient  point. 

5.  Charles  Biver  Basin,  north  side,  near  the  town  line  between  Cam- 
bridge and  "Watertown. 

6.  Charles  Biver  Basin,  above  the  dam  on  the  Cambridge  side. 
6a.  Charles  Biver  Basin,  below  the  dam  on  the  Cambridge  side. 

7.  Charles  Biver  Basin,  south  side,  near  Faneuil  playground. 

8.  Charles  Biver,  "Waltham,  between  "Waltham  Watch  Factory  and 
Moody  Street  bridge. 

9.  Houghton's  or  Hoosicwhisick  pond,  Blue  Hill  Beservation. 

10.  Xeponset  Biver,  Milton  Lower  Mills. 
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An  examination  of  the  water  of  Upper  Mystic  Lake,  at  the  location  of 
the  proposed  bathhouse,  does  not  show  any  condition  which  would  appear 
to  make  it  objectionable  for  bathing.  It  is  probable  that  the  quality  of 
the  water  of  Lower  Mystic  Lake  would  also  be  satisfactory  for  that  pur- 
pose. 

The  location  of  a  bathhouse  in  the  Mystic  Eiver  near  the  armory 
bridge  would  seem  to  be  somewhat  questionable.  The  separation  of 
sewage  from  storm  water  in  certain  districts  from  which  sewage  was 
formerly  discharged  into  Alewife  Brook  is  not  yet  complete  and  sewage 
is  likely  to  be  discharged  into  this  stream  at  times  in  summer  for  some 
time  in  the  future.  On  account  of  lack  of  rainfall  thus  far  in  the 
present  summer  doubtless  no  overflow  has  occurred,  but  after  heavy  rains 
it  is  possible  that  the  water  at  the  armory  bridge  is  considerably  pol- 
luted. Ordinarily  the  water  at  this  location  would  probably  not  be 
objectionable  for  bathing. 

The  water  of  the  Charles  River  Basin  below  the  dam  on  the  Cam- 
bridge side  is  often  badly  polluted  by  discharges  from  the  marginal 
conduits  and  would  not  be  suitable  for  bathing,  and  the  water  of  the 
basin  just  above  the  dam  on  the  Cambridge  side  probably  still  receives 
considerable  sewage  overflow  and  would  be  objectionable  at  times  for 
bathing.  At  the  stations  indicated  in  the  upper  portion  of  the  basin 
and  at  Waltham  it  is  probable  that  the  water  would  be  suitable  for 
bathing.  The  river  in  the  neighborhood  of  and  above  these  points  re- 
ceives comparatively  little  sewage  pollution  for  many  miles. 

The  water  of  the  Neponset  River  at  the  proposed  location  of  a  bath- 
house near  Milton  Lower  Mills  would  be  highly  objectionable  for 
bathing. 

The  condition  of  the  water  along  the  Quincy  shore  does  not  appear 
to  be  anywhere  objectionable  for  bathing  except  in  the  neighborhood 
of  the  mouth  of  Sachem  Brook,  a  stream  which  receives  considerable 
pollution  in  the  city  of  Quincy. 

The  water  of  Hoosicwhisick  or  Houghton's  Pond  is  unpolluted  and 
appears  to  be  excellent  for  bathing. 

Nov.  22,  1912. 
To  the  Metropolitan  Park  Commission,  Boston,  Mass. 

Gentlemen  :  —  The  State  Board  of  Health  received  from  you  on 
Oct.  7,  1912,  the  following  request  for  advice  as  to  the  fitness  for  bath- 
ing of  the  water  of  Charles  River  Basin  between  the  new  West  Boston 
bridge  and  the  bridge  at  Cottage  Farms :  — 

The  city  council  of  the  city  of  Boston  has  passed  an  order  requesting  this 
commission  to  inform  the  council  whether  there  is  not  some  way  of  keeping 
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the  water  in  the  Back  Bay  fit  for  bathing.  By  "  the  water  in  the  Back  Bay  " 
it  is  understood  that  the  council  means  water  in  the  Charles  River  Basin  in 
the  vicinity  of  what  is  commonly  known  as  the  Back  Bay,  the  limits  of  which, 
in  a  general  way,  might  perhaps  be  assumed  to  be  Cottage  Farms,  and  the 
new  Cambridge  bridge  on  the  Boston  side.  The  request  of  the  council, 
therefore,  would  seem  to  involve  the  question  as  to  the  fitness  of  the  water 
in  the  Basin  between  Cottage  Farms  and,  perhaps,  Cambridge  bridge  for 
bathing.  This  commission  instructs  me  to  respectfully  ask  if  you  will  give 
your  opinion  as  to  whether  the  water  in  this  section  of  the  basin  is  fit  for 
bathing,  or  is  of  such  a  character  that  its  use  for  bathing  purposes  would 
be  a  menace  to  the  health  of  the  bathers.  The  commission  would  be  very 
much  obliged  for  any  information  you  might  give  on  this  subject. 

In  this  connection  I  would  note  that  by  letter  of  July  11,  1912,  you  ex- 
pressed an  opinion  on  the  character  and  fitness  of  the  water  in  the  basin 
at  certain  points  therein  mentioned.  There  was  only  one  point  in  the  basin 
covered  by  that  letter,  however,  namely,  above  the  dam,  on  the  Cambridge 
side,  which  falls  within  the  scope  of  this  inquiry. 

In  response  to  this  application  the  Board  has  caused  the  basin  to  be 
examined  and  samples  of  water  collected  at  various  points  on  both 
sides  of  the  basin  to  be  analyzed. 

The  results  of  these  and  other  examinations  of  the  water  of  the  basin 
show  that  it  is  affected  at  times  in  late  summer  and  early  fall,  in  com- 
mon with  many  other  fresh  ponds  and  reservoirs,  —  some  of  them  used 
as  sources  of  water  supply,  —  by  growths  of  microscopic  organisms  which 
when  present  in  large  numbers  give  the  water  a  turbid  appearance  and  a 
noticeable  odor,  especially  when  agitated  in  a  closed  vessel.  These  organ- 
isms have  a  tendency  to  collect  on  the  surfaces  of  objects  exposed  to  the 
water,  especially  in  the  late  summer  and  early  fall  when  the  growth  is 
most  abundant,  but  there  is  no  evidence  that  such  growths  even  in 
drinking  water  are  injurious  to  health. 

The  numbers  of  bacteria  present  in  the  waters  of  the  basin  as  shown 
by  recent  examinations  are  not  excessive,  but  after  a  heavy  storm,  which 
causes  the  storm  overflows  to  operate  and  dilute  sewage  to  be  discharged 
into  the  basin  at  various  points,  the  numbers  of  bacteria  are  higher  than 
under  ordinary  conditions,  but  the  numbers  of  bacteria  present  in  the 
water  at  various  points  in  the  basin  after  a  recent  storm  were  not  mate- 
rially greater  than  have  been  found  off  the  shores  of  Revere  Beach  when 
large  numbers  of  persons  are  bathing  there  or  in  well-cared-for  swim- 
ming tanks. 

The  Charles  River  Basin  still  receives  considerable  sewage  from  the 
overflow  of  combined  sewers  on  its  tributary  watershed  in  Boston  and 
Cambridge  at  times  of  storm,  and,  notwithstanding  that  good  progress 
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is  being  made  in  the  separation  of  sewage  from  storm  water  in  the 
district  tributary  to  the  basin  in  Boston,  it  is  probable  that  the  basin 
will  continue  to  receive  pollution  from  storm  overflows  in  diminishing 
quantity  for  several  years  in  the  future. 

Under  the  circumstances,  bathing  places  should  not  be  located  within 
500  feet  of  sewage  overflows,  and  it  would  be  advisable  for  some  time 
in  the  future  to  prevent  bathing  for  a  day  or  two  after  a  storm  which  has 
caused  a  large  overflow  from  the  sewers. 


Brockton. 

Aug.  14,  1912. 
To  the  Sewer  Com,missioners,  Brockton,  Mass. 

Gentlemen  :  —  There  has  been  much  complaint  of  a  nuisance  in  the 
Salisbury  Plain  and  Matfield  rivers  below  Brockton,  caused  undoubt- 
edly by  the  discharge  into  the  stream  of  polluting  matter  from  vari- 
ous places  in  the  city  of  Brockton. 

The  objectionable  conditions  complained  of  are  probably  due  in  part 
to  deposits  of  organic  matter  discharged  into  the  stream  in  earlier  times. 
With  the  completion  of  your  new  trickling  filters  now  under  construc- 
tion it  should  be  unnecessary  to  discharge  any  sewage  from  Brockton 
sewers  into  the  Salisbury  Plain  River  or  its  tributaries  at  any  time.  It 
does  not  appear  that  sewage  has  been  allowed  to  overflow  from  the  res- 
ervoir or  any  of  the  sewers  of  the  city  for  a  long  time,  but  under  pres- 
ent conditions  it  is  possible  that  sewage  may  overflow  in  small  quantities 
for  short  periods,  unless  care  is  taken  to  start  the  pumps  at  proper 
times. 

It  is  very  important,  in  the  opinion  of  the  Board,  that  special  care 
shall  be  taken  in  the  future  to  avoid  any  danger  of  the  overflow  of  sew- 
age from  the  Brockton  sewers  or  reservoir  into  any  part  of  the  river  or 
its  tributaries  until  the  enlarged  works  for  the  treatment  of  the  sewage 
have  been  completed.  As  soon  as  the  new  works  are  available,  it  will  be 
advisable  to  make  changes  at  the  pumping  station  or  reservoir  so  that 
the  danger  of  overflow  of  sewage  at  an}'  time  will  be  avoided. 

Chicopee     (Springfield    Provision    Company    and    Consolidated 
Rendering  Company). 

June  6,  1912. 
To  the  Bosch  Magneto  Company,  Chicopee,  Mass. 

Gentlemen:  —  The  State  Board  of  Health  received  from  you  on 
Aug.  16,  1911,  the  following  petition  relative  to  the  Springfield  Pro- 
vision Company  in  the  city  of  Chicopee :  — 
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To  the  State  Board  of  Health. 

Respectfully  represents  to  your  Honorable  Board  the  Bosch  Magneto  Com- 
pany, a  corporation  duly  established  by  law,  having  a  usual  place  of  busi- 
ness in  Chicopee,  Hampden  County,  Mass.,  that  the  Springfield  Provision 
Company,  a  corporation  duly  established  by  law,  is  occupying  and  using 
buildings  and  premises  on  Plainfield  Street,  in  said  Chicopee,  for  the  pur- 
poses of  a  melting  and  rendering  establishment,  and  is  occupying  and  using 
said  premises  as  a  rendering  plant,  and  is  carrying  on  a  business  of  slaughter- 
ing neat  cattle  (including  calves),  sheep  and  swine; 

That  public  health,  comfort  and  convenience  require  that  said  corporation, 
the  Springfield  Provision  Company,  desist  from  further  carrying  on  any  and 
all  of  said  trades  or  occupations  in  said  buildings  or  premises; 

That  your  petitioner  is  a  party  in  interest; 

Wherefore  your  petitioner  prays  that  your  Honorable  Board  shall,  after 
due  hearing,  order  that  said  corporation,  the  said  Springfield  Provision  Com- 
pany, desist  from  further  carrying  on  any  and  all  of  said  trades  or  occupa- 
tions in  said  buildings  or  premises. 

Dated  at  Chicopee,  Mass.,  Aug.  10,  1911. 

Bosch  Magneto  Company, 

By  its  Attorney. 
(Signed)  Charles  W.  Bosworth. 


On  the  same  date  a  similar  petition  was  filed  by  you  relative  to  the 
Consolidated  Eendering  Company,  and  the  Board  at  its  next  meeting 
appointed  a  hearing  on  these  petitions  on  Oct.  5,  1911;  but  subsequently, 
at  your  request,  the  hearing  was  postponed  and  appointed  for  Dec.  7, 
and  finally  came  on  to  be  heard  on  Jan.  15,  1912.  In  addition  to  these 
petitions  other  petitions  were  received  from  representatives  of  the  At- 
water  Estate,  from  the  city  of  Springfield,  from  the  Citizens'  Committee 
of  One  Hundred  of  Springfield,  and  from  the  Springfield  Board  of 
Trade,  and  these  petitioners  were  made  parties  to  the  hearing.  The 
above  petitions  are  made  in  each  case  in  duplicate,  one  referring  to  the 
Springfield  Provision  Company  and  the  other  to  the  Consolidated  Een- 
dering Company. 

It  appears  that  the  Consolidated  Eendering  Company  has  been  carry- 
ing on  business  at  its  present  location  for  about  thirteen  years,  that  the 
Springfield  Provision  Company  has  been  located  there  about  twenty- 
three  years,  and  that  the  Bosch  Magneto  Company  was  established  in  the 
latter  part  of  1910.  Both  the  works  of  the  Springfield  Provision  Com- 
pany and  the  Consolidated  Eendering  Company  are  wholly  within  the 
limits  of  the  city  of  Chicopee,  and  nine-tenths  of  the  property  of  the 
Bosch  Magneto  Company  are  also  within  the  limits  of  that  city. 

The  Board  finds   abundant   evidence  to  show   that   in   earlier   vears 
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these  works  have  been  a  source  of  very  serious  nuisances.  In  recent 
years  the  board  of  health  of  Chicopee  has  found  it  necessary  and  has 
regulated  the  management  and  manner  of  carrying  on  the  business  in 
order  to  diminish  the  objectionable  odors  therefrom. 

A  very  large  number  of  witnesses  appeared  at  the  hearings  before  the 
Board,  —  which  occupied  several  days,  —  but  the  testimony  of  appar- 
ently disinterested  witnesses  was  of  a  very  discordant  character.  It 
was,  furthermore,  impossible,  from  the  evidence  of  those  who  testified 
that  they  smelled  odors,  to  distinguish  between  odors  believed  to  be  due 
to  the  provision  company  and  those  thought  to  arise  from  the  rendering 
works.  In  consequence  of  this  the  Board  has  found  it  necessary  to  con- 
duct an  examination,  both  by  itself  and  its  agents,  who  have  made  such 
examinations  during  several  weeks  as  are  possible  under  the  circum- 
stances; and  since  the  beginning  of  warm  weather  the  Board  has  itself 
examined  in  person  the  two  establishments  complained  of  and  has  made 
observations  in  the  territory  in  the  immediate  vicinity  of  the  works  and 
at  some  more  remote  points  at  which  it  was  stated  in  the  course  of  the 
hearings  that  odors  had  been  noticed  apparently  emanating  from  these 
works. 

The  result  of  all  these  examinations  has  been  a  failure  to  discover  the 
existence  of  noxious  and  objectionable  odors  beyond  the  limits  of  the 
property  lines  of  the  two  establishments  and  possibly  on  that  portion 
of  Plainfield  Street  intermediate  between  the  two  establishments. 

It  did  appear,  however,  in  the  course  of  the  hearings,  that  in  recent 
years,  and  down  to  about  the  end  of  the  summer  of  1911,  there  had  been 
justified  complaints  in  the  immediate  vicinity  of  these  works,  and  at 
distances  as  far  remote  as  portions  of  the  Atwater  Estate,  of  the  exist- 
ence of  odors  sufficiently  disagreeable  to  interfere  with  the  comfort  of 
the  residents  of  that  portion  of  Springfield. 

It  also  appeared  in  evidence  that  there  has  been  a  considerable  growth 
in  recent  years,  throughout  the  portion  of  Springfield  adjacent  to  these 
works,  of  a  number  of  manufacturing  establishments,  some  of  which  have 
produced  and  still  produce  odors  more  or  less  uncomfortable  to  the  resi- 
dents of  this  portion  of  Springfield. 

It  is  found  that  extensive  changes  have  been  and  are  being  made  in 
both  works  under  the  requirements  of  the  Chicopee  board  of  health. 

It  further  appears  that  the  Springfield  Provision  Company  has  made 
extensive  additions  to  its  plant  and  has  improved  its  facilities  for  carry- 
ing on  its  business  in  such  manner  that  it  now  appears  to  the  Board 
possible  that  its  works  can  continue  to  be  carried  on  without  causing  a 
nuisance  to  its  neighbors. 

The  rendering  company  —  necessarily  a  source  of  more  disagreeable 
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odors  by  reason  of  the  character  of  its  business  —  has  not  succeeded  as 
yet  in  bringing  its  establishment  up  to  the  requirements  which  this 
business  should  meet  in  order  to  escape  from  being  sometimes  objection- 
able in  the  neighborhood.  Changes  are  under  way,  however,  which,  in 
the  opinion  of  the  Board,  will  materially  diminish  the  probability  of  the 
existence  in  the  future  of  odors  beyond  the  immediate  vicinity  of  the 
building. 

The  Board  does  not  find  that  the  evidence  before  it  shows  that  the 
public  health,  comfort  or  convenience  requires  that  the  carrying  on  of  the 
business  of  these  works  at  their  present  locations  should  be  prevented; 
but,  unless  the  carrying  out  of  the  plans  for  improving  the  conditions 
of  these  works  shall  prevent  objectionable  odors  therefrom  in  the  warmer 
part  of  the  year,  —  which  is  the  season,  so  far  as  appears,  when  odors 
are  noticed  from  these  works  in  the  neighborhood,  —  the  protection  of  the 
public  health  and  comfort  may  make  it  necessary  to  discontinue  the 
use  of  these  premises  for  the  purposes  for  which  they  are  now  used. 

While  the  Board  recognizes  the  fact  that  business  such  as  this  has  no 
proper  place  in  the  vicinity  of  residential  districts  or  the  recreation 
grounds  provided  for  the  people,  it  also  understands  that  the  business 
is  essential  to  the  needs  of  the  community  and  should  not  be  destroyed 
if  it  can  be  made  unobjectionable,  having  due  regard  to  the  surroundings. 

Chicopee    (Consolidated   Rendering  Company). 

Nov.  7,  1912. 
To  the  Board  of  Health  of  the  City  of  Chicopee. 

Gentlemen  :  — The  State  Board  of  Health  received  from  you  on  Oct. 
22,  1912,  an  application  for  its  advice  as  to  a  proposed  new  rendering 
works  to  be  constructed  by  the  Consolidated  Rendering  Company,  ac- 
companied by  plans  showing  the  location  and  general  outline  of  the  pro- 
posed new  works.  Subsequently  the  rendering  company,  at  the  request 
of  the  Board,  submitted  the  following  description  of  the  proposed  new 
works :  — 

The  new  plant  will  be  located  as  shown  on  location  plan  on  the  south  of 
boiler  room  and  back  toward  the  river.  The  first  40  feet  of  the  building 
facing  toward  the  street  will  be  the  edible  oil  house  under  government  in- 
spection. All  the  product  for  the  rendering  plant  will  be  received  at  the  rear 
and  toward  the  river  bank.  This  product  will  immediately  go  up  the  elevator 
to  the  fourth  floor  where  it  will  be  immediately  placed  in  the  digesters. 

The  building  will  be  reinforced  concrete  throughout.  There  will  be  no 
wood  whatever  used  in  its  construction.  To  make  it  more  impervious  to 
moisture  and  more  sanitary,  the  floors  will  be  vitrified  paving  brick,  and  the 
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walls  will  be  lined  with  a  glazed  vitrified  brick  to  the  height  of  6   feet. 
Floors  will  have  best  possible  drainage. 

Ventilation.  —  Two  systems  are  proposed  for  the  ventilation,  to  work  in 
conjunction  with  each  other;  first,  the  burning  of  the  hot,  dry  gases  under 
the  boilers,  and  second,  washing  and  condensing  in  a  water-scrubbing  cham- 
ber the  wet,  steamy  vapors. 

The  hot,  dry  gases  arise  from  the  discharging  of  the  dry,  cooked  scrap  and 
from  the  tankage  driers.  The  rooms  for  these  processes  will  be  thoroughly 
enclosed  from  the  rest  of  the  plant,  and  an  air  duct  will  lead  from  them  to 
the  boilers  under  forced  draft,  conveying  all  of  the  gases  arising  in  these 
rooms  and  all  of  the  air  passing  through  the  rooms  to  the  boiler  furnaces. 

The  boilers  will  be  arranged  in  such  a  manner  that  all  of  the  air  they 
can  consume  in  the  combustion  of  coal  will  come  from  the  rendering  plant. 

The  wet,  steamy  vapors,  which  arise  from  the  tankage  discharge  from  the 
digesters  and  the  tankage  presses,  will  be  conveyed  by  a  large  central  air 
shaft  up  through  the  building  and  through  a  large  fan  into  a  water-scrubbing 
chamber  extending  GO  feet  horizontally  along  the  roof.  These  vapors,  being 
both  wet  and  in  the  form  of  steam,  are  easily  condensed  and  soluble  in  water. 

The  scrubber  will  consist  of  banks  of  spray  nozzles  from  which  the  water 
will  discharge  at  about  50  pounds  pressure,  and  discharge  directly  against 
a  fine  copper-wire  screen,  the  process  being  to  heat  the  air  by  the  water 
spray  in  the  direction  of  the  air  flowing  directly  into  the  screens.  The  spray 
banks  will  be  about  6  feet  apart,  and,  in  the  length  of  the  scrubbing 
chamber,  will  give  a  most  thorough  scrubbing  of  the  air  passing  through. 

About  1,000  gallons  of  water  per  minute  will  be  required.  A  new  pump 
will  be  installed  for  the  purpose,  and  pains  will  be  taken  to  see  that  this 
water  comes  as  clean  as  possible  from  the  Connecticut  River.  Toward  the 
outlet  tower  of  this  scrubbing  chamber  will  be  placed  copper  baffle  plates 
for  separating  the  moisture  from  the  air  as  it  passes  out. 

A  great  many  improvements  will  be  made  on  the  apparatus  for  the 
new  plant. 

Tankage  from  the  digesters  has  heretofore  been  dropped  directly  into  the 
rendering  boxes,  exposing  it  to  the  atmosphere  in  a  large  room.  It  will 
now  be  connected  by  a  pipe  system  to  one  central  receiving  tank  and  blown 
by  steam  pressure  from  each  digester  to  this  tank.  This  receiving  tank  will 
be  located  in  a  small,  tight  room  which  has  its  only  outlet  to  the  ventilating 
system. 

All  cooking  tanks,  rendering  tanks  and  driers  are  connected  to  vapor  con- 
densers while  in  operation,  the  condensed  vapor  passing  through  a  deodorizer 
tank  where  any  gases  are  allowed  to  rise  to  top  and  vented  to  boiler  furnaces, 
before  condensed  water  passes  to  sewer. 

These  improvements,  with  many  devices  for  conveying  the  product  rapidly 
from  one  piece  of  apparatus  to  another,  and  reducing  very  largely  its  ex- 
posure to  the  air  of  the  room,  will,  undoubtedly,  result  in  the  practical 
elimination  of  odor  that  might  be  present  in  the  building. 


No.  34.]  ADVICE  TO  CITIES  AND  TOWNS.  1S9 

It  is  understood  that  the  construction  of  these  works  is  to  be  begun 
without  delay  in  order  that  they  may  be  in  use  before  next  summer,  and 
that  as  soon  as  the  new  works  are  completed  the  use  of  the  present  build- 
ings for  rendering  will  be  permanently  discontinued. 

The  Board  has  examined  the  plans  of  the  proposed  new  works  and 
concludes  that  in  general  they  provide  for  the  treatment  of  all  of  the 
odors  likely  to  arise  from  this  building. 

It  is  impracticable  to  consider  all  of  the  details  of  the  proposed  works 
with  the  information  now  available,  but  if  the  means  proposed  for  col- 
lecting and  disposing  of  the  odors  shall  be  found,  in  practice,  not  wholly 
adequate  for  the  purpose,  it  is  evidently  practicable  with  such  a  works  to 
provide  further  means  for  the  disposal  of  the  odors,  if  experience  shall 
show  that  further  provision  for  their  disposal  is  necessary  in  order  to 
prevent  a  nuisance  in  the  neighborhood. 

The  Board  recommends  that  the  construction  of  the  works  be  begun 
without  delay  and  carried  out  as  rapidly  as  practicable,  in  order  that 
the  use  of  the  present  rendering  works  may  be  discontinued  before  next 
summer  if  possible. 

Dighton  (Mount  Hope  Finishing  Company,  North  Dighton). 

March  22,  1912. 
To  the  Mount  Hope  Finishing  Company,  North  Dighton,  Mass. 

Gentlemen  :  —  A  recent  examination  made  to  determine  the  cause  of 
the  serious  pollution  of  the  Three  Mile  River  and  its  tributaries  shows 
that  one  of  the  sources  of  pollution  is  the  sewage  and  manufacturing 
wastes  discharged  from  your  factory  in  North  Dighton  into  the  Three 
Mile  River. 

The  Board  recommends  that  you  provide  adequate  means  for  the 
efficient  purification  of  the  sewage  and  wastes  from  your  works  before 
they  are  discharged  into  the  Three  Mile  River  or  any  of  its  tributaries. 

Similar  communications  were  sent  to  the  following:  — 

Harodite  Finishing  Company,  North  Dighton, 
L.  Lincoln  &  Co.,  North  Dighton, 
Caton  Brothers,  Foxborough, 
Foxborough  Steam  Laundry,  Foxborough. 
Foxborough  Foundry  Company,  Foxborough, 
S.  W.  Card  &  Co.,  Mansfield, 
F.  M.  &  J.  L.  Cobb,  Mansfield, 
Barrowsville  Bleachery,  Norton, 
Freeman  &  Daughady  Company,  Norton. 
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Lane  Brothers'  Wet  Wash  Laundry,  Norton, 
W.  A.  Sturdy  Manufacturing  Company,  Norton, 
Sturdy  Brothers,  Norton, 
Dighton  Foundry  Company,  Taunton, 
Westville  Spinning  Company,  Taunton, 
Oakland  Mills,  Taunton. 


Haverhill. 

Dec.  26,  1912. 
To  the  Municipal  Council,  Haverhill,  Mass. 

Gentlemen  :  —  In  connection  with,  investigations  of  the  sanitary 
condition  of  the  Merrimack  Eiver,  the  State  Board  of  Health  has  caused 
examinations  to  be  made  of  the  outlets  of  sewers  in  the  cities  and  towns 
along  the  stream,  and,  objectionable  conditions  having  been  found  to 
exist  at  several  of  the  sewer  outlets  in  Haverhill,  the  Board  makes  the 
following  recommendations  as  to  relieving  the  objectionable  conditions 
at  these  outlets :  — 

The  total  number  of  sewer  outlets  examined  is  33,  26  being  located  on 
the  northerly  side  of  the  river  and  7  on  the  southerly  side.  Most  of  the 
outlets  are  located  at  or  near  high-water  mark,  and  all  but  five  discharge 
above  low  water,  these  latter  being  submerged  at  practically  all  stages  of 
the  tide. 

Beginning  at  the  upper  end  of  the  city  on  the  northerly  side  of  the 
river,  the  first  sewer  outlet  is  found  at  the  foot  of  Florence  Street.  This 
sewer  discharges  through  an  18-inch  Akron  pipe  at  a  point  about  60  feet 
back  from  and  12  feet  above  low  water  in  the  river,  and  the  sewage 
flowing  toward  the  river  has  cut  a  deep  channel  in  the  bank  in  which 
considerable  sewage  refuse  accumulates.  The  objectionable  conditions 
at  this  outlet  can  be  removed  by  extending  the  sewer  to  the  edge  of  the 
river,  where  a  suitable  abutment  wall  should  be  constructed  to  prevent 
injury  by  freshets  and  an  overflow  provided  for  storm  water  to  discharge 
through  the  wall.  The  dry-weather  flow  of  sewage  should  be  carried  in 
a  pipe  about  12  inches  in  diameter  to  an  outlet  in  the  river  about  110 
feet  from  the  shore,  where  there  is  a  sufficient  depth  of  water  to  keep 
the  outlet  covered  at  all  times  and  where  the  current  will  prevent  mat- 
ters in  the  sewage  from  returning  to  pollute  the  river  bank.  The  dis- 
charge of  the  mingled  sewage  and  storm  water  at  the  edge  of  the  river 
will  not  create  seriously  objectionable  conditions. 

At  Lamont  Street  a  20-inch  pipe  discharges  through  a  concrete  abut- 
ment at  the  foot  of  a  steep  bank  bordering  the  river  about  35  feet  back 
from  low  water  and  8  feet  above  it.  The  present  outlet  can  in  this  case 
be  retained  as  an  overflow,  and  the  objectionable  conditions  caused  by 
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the  discharge  of  sewage  on  the  bank  of  the  river  can  be  removed  by  ex- 
tending a  12-inch  cast-iron  pipe  from  a  manhole  back  of  the  present 
outlet  to  a  point  in  the  river  about  80  feet  from  the  wall  in  which  the 
sewer  now  terminates.  The  outlet  would  then  be  covered  at  all  times 
and  the  fouling  of  the  bank  of  the  river  with  sewage  avoided. 

At  Beach  Street  a  12-inch  Akron  pipe  discharges  at  the  foot  of  a 
steep  river  bank  50  to  60  feet  back  from  low-water  mark  in  the  river. 
The  objectionable  conditions  at  this  outlet  can  be  relieved  by  lowering 
the  last  few  lengths  of  the  present  sewer  and  extending  a  cast-iron  pipe 
of  the  same  diameter  as  the  present  sewer  about  132  feet  from  the  pres- 
ent outlet,  which  will  carry  the  outlet  to  a  point  about  70  feet  beyond 
the  low-water  limit  of  the  channel. 

At  Ayer  Street  there  is  a  24-inch  Akron  pipe  discharging  through 
a  wooden  wall  at  the  edge  of  the  river  but  at  a  point  where  the  bank 
for  a  distance  of  about  15  feet  is  exposed  at  low  water.  The  pollution 
of  the  river  bank  by  this  outlet  can  be  prevented  by  extending  a  12-inch 
pipe  from  a  manhole  back  of  the  wall  a  distance  of  about  77  feet  into 
the  river  where  it  would  terminate  at  a  point  where  there  is  about  8  feet 
of  water  at  low  tide.  As  in  the  other  cases,  the  present  outlet  may  be 
retained  to  serve  at  times  of  storm  as  an  outlet  for  the  mingled  sewage 
and  storm  water.  It  will  probably  be  necessary,  in  order  to  protect  the 
sewer  in  this  region,  to  construct  a  higher  wall,  but  the  new  wall  can  be 
of  a  temporary  nature,  as  a  wall  of  a  permanent  character  will  very 
likely  be  found  necessary  along  this  section  of  the  river  at  no  great 
distant  time. 

At  Freeman  Street  there  is  a  sewer  outlet  discharging  through  a  wall 
directly  into  the  river  beneath  a  factory  building.  There  were  no  ob- 
jectionable conditions  at  this  outlet  at  the  time  of  the  examinations, 
and  a  change  does  not  appear  to  be  required  at  the  present  time. 

At  Washington  Avenue  a  24-inch  sewer  discharges  through  a  con- 
crete abutment  just  above  the  north  abutment  of  the  Boston  &  Maine 
Railroad  bridge.  A  considerable  strip  of  river  bank  is  exposed  in  front 
of  this  outlet  at  times  of  low  water  in  the  immediate  neighborhood  of 
a  mooring  ground  for  boats.  The  objectionable  conditions  at  this  outlet 
could  be  removed  by  constructing  a  manhole  a  few  feet  back  from  the 
concrete  abutment,  from  the  bottom  of  which  a  12-inch  cast-iron  pipe 
would  be  laid  out  into  the  river  a  distance  of  100  feet  from  the  present 
outlet,  and  the  dry-weather  flow  of  sewage  discharged  at  a  point  where 
the  water  is  8  feet  or  more  deep  at  low  tide.  A  storm-water  overflow 
should  be  constructed  from  the  manhole  with  its  bottom  at  about  grade 
10.0  to  discharge  either  through  the  present  outlet  or  a  new  opening 
in  the  wall  at  a  higher  level. 

The  Essex  Street  sewer  apparently  receives  the  flow  from  about  one- 
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third  the  entire  sewered  portion  of  the  city  of  Haverhill  north  of  the 
Merrimack  River,  including  a  portion  of  the  watershed  of  Little  River. 
A  brick,  egg-shaped  sewer,  4  feet  6  inches  high,  by  3  feet  6  inches  wide, 
discharges  through  a  rectangular  opening  5  by  4^  feet  in  a  masonry 
wall  beneath  Washington  Square  Park,  just  above  the  mouth  of  the 
Little  River  conduit.  At  extreme  low  water  a  strip  of  sandy  river  bot- 
tom is  exposed  in  front  of  the  sewer,  and  at  high  water  the  outlet  is 
practically  submerged.  The  sewage  from  this  outlet  passing  along 
close  to  the  shore  tends  to  foul  the  bank  of  the  river,  and  it  is  very 
desirable  that  the  dry-weather  flow  of  sewage  be  conveyed  to  some  point 
in  the  channel  where  it  will  not  foul  the  neighboring  shore.  The  out- 
let can  be  extended  by  constructing  a  manhole  back  of  the  wall,  from 
which  a  24-inch  pipe  laid  to  a  point  about  100  feet  from  the  river  bank 
will  dispose  of  the  sewage  where  it  will  not  cause  objectionable  condi- 
tions. An  overflow  should  be  provided  in  this  manhole  as  high  as  ele- 
vation 10.0,  through  which  sewage  and  storm  water  can  discharge 
through  the  present  opening  in  the  wall. 

The  Emerson  Street  sewer  outlet,  which  is  located  about  100  feet 
below  Little  River,  is  24  inches  in  diameter  and  discharges  through  an 
outlet  in  the  masonry  wall  of  the  river  under  "Washington  Square  Park 
at  a  point  where  a  small  strip  of  river  bottom  is  bare  at  low  water.  The 
sewage  from  this  outlet  should  be  carried  farther  into  the  river  where 
it  will  not  pollute  the  river  bank,  and  this  can  be  done  in  a  manner 
similar  to  that  described  for  the  extension  of  the  Essex  Street  outlet. 
A  12-inch  pipe  will  probably  be  sufficient  to  carry  the  dry-weather  flow, 
and  the  outlet  had  probably  better  be  extended  from  the  bottom  of  a  man- 
hole back  of  the  river  wall  to  a  point  about  122  feet  outside  the  river 
wall,  where  the  water  in  the  river  is  about  7  feet  in  depth  at  low  tide. 
The  manhole  should  be  provided  with  a  storm  overflow  at  a  point  about 
grade  10.0,  discharging  through  the  present  outlet. 

At  Elliot  Place  an  18-inch  Akron  pipe  sewer  discharges  through  the 
masonry  river  wall  at  a  point  about  100  feet  down  stream  from  the 
Emerson  Street  outlet.  The  quantity  of  sewage  discharging  here  is  very 
small,  and  when  examined  appeared  to  consist  largely  of  clear  water. 
The  outlet  does  not  appear  to  be  seriously  objectionable  and  no  change 
is  necessary  at  the  present  time. 

Near  the  foot  of  West  Street,  private  sewer  outlets,  including  a  sewer 
in  West  Street  which  apparently  receives  the  dry-weather  flow  of  sewage 
from  Howe  and  Pecker  streets,  discharge  through  a  wooden  wall  di- 
rectly into  the  river.  These  outlets  did  not  appear  to  be  objectionable 
at  the  time  of  the  examination,  but  if  a  new  wall  should  be  built  along 
the  river  at  this  point  it  would  be  advisable  to  collect  the  sewage  of  all 
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of  the  various  drains  discharging  in  this  neighborhood  and  convey  it 
to  a  suitable  outlet  in  the  river  well  away  from  the  shore. 

A  24-inch  circular  sewer  from  Fleet  Street  discharges  at  present 
through  the  foundation  wall  of  a  store  occupying  the  river  front  in  this 
immediate  vicinity  into  a  small  cove  at  the  edge  of  the  river.  The  bot- 
tom of  the  river  is  exposed  for  20  or  30  feet  in  front  of  the  sewer  outlet 
and  the  conditions  about  it  are  foul.  The  improvement  of  this  outlet 
will  be  difficult,  and  probably  the  most  practicable  plan  will  be  to  divert 
the  sewage  from  this  sewer  easterly  in  Merrimack  Street  to  a  connection 
with  the  sewer  in  Main  Street  near  the  Haverhill-Bradford  bridge.  The 
present  outlet  may  continue  to  be  used  as  an  overflow  for  storm  water 
if  necessary,  together  with  whatever  sewage  may  be  discharged  into  the 
present  sewer  between  Merrimack  Street  and  the  present  outlet. 

At  Main  Street  a  36-inch  circular  brick  sewer  discharges  into  the  river 
through  an  opening  in  a  wooden  river  wall  just  below  the  Haverhill- 
Bradford  bridge.  The  sewer  is  a  large  one,  being  in  a  densely  populated 
part  of  the  city,  and  the  outlet  is  objectionable.  A  practicable  plan  of 
improving  conditions  at  this  outlet  will  be  to  lay  a  16-inch  cast-iron 
pipe  from  a  manhole  a  few  feet  back  of  the  present  outlet  to  a  point 
of  discharge  in  the  river  122  feet  from  the  river  wall,  where  the  depth 
of  the  water  is  about  10  feet  at  low  tide.  The  bottom  of  the  manhole 
should  be  at  about  grade  — 4.0,  and  an  overflow  should  be  provided 
from  the  manhole  with  its  bottom  at  about  grade  8.0  which  may  dis- 
charge through  the  present  outlet. 

At  Green  Street  a  20-inch  Akron  pipe,  which  ends  in  a  rectangular 
wooden  sewer  2.3  feet  square  and  about  12  feet  in  length,  discharges 
through  the  wooden  river  wall  about  300  feet  below  the  Main  Street 
outlet  and  just  above  an  angle  in  the  river  line.  Two  boat-club  land- 
ings are  located  just  below  this  outlet,  and  at  ebb  tide  the  sewage  can 
be  plainly  seen  passing  the  floats.  An  effectual  plan  of  relieving  the 
objectionable  conditions  at  this  outlet  will  be  to  construct  a  manhole 
back  of  the  river  wall  and  lay  a  12-inch  cast-iron  pipe  to  a  distance 
of  about  42  feet  from  the  present  outlet.  The  bottom  of  the  manhole, 
if  placed  about  20  feet  back  of  the  wall,  should  be  at  about  grade  0.7, 
and  a  20-inch  storm  overflow  should  be  provided  from  this  manhole 
with  the  elevation  of  its  bottom  at  about  grade  10.0.  This  overflow 
can  discharge  through  the  present  outlet. 

An  18-inch  Akron  pipe  sewer  from  Moore  Street  discharges  at  the 
present  time  at  the  edge  of  the  river  at  low  water  just  below  the  boat- 
house  of  the  Haverhill  Yacht  Club.  This  sewer  should  be  extended 
at  its  full  size  to  a  point  a  greater  distance  from  shore,  and  this  could 
easily  be  done  by  lowering  7  or  8  lengths  of  pipe  at  the  lower  end  of 
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the  present  sewer  and  continuing  it  with  cast-iron  pipe  to  a  point  about 
100  feet  from  shore,  where  the  sewage  will  discharge  into  deep  water 
at  all  times. 

At  Kent  Street  a  30-inch  circular  brick  sewer  discharges  at  the  present 
time  just  below  the  end  of  a  river  wall  at  the  foot  of  this  street.  The 
end  of  the  sewer  is  breaking  away  and  at  the  present  time  is  about  20 
feet  back  from  low  water,  and  the  outlet  is  very  objectionable  at  times. 
Conditions  can  be  made  satisfactory  by  laying  a  12-inch  cast-iron  pipe 
from  a  manhole  near  the  outlet  to  a  point  of  discharge  in  the  river  about 
110  feet  from  the  present  outlet,  with  a  suitable  overflow  at  grade  10.0 
through  which  storm  water  may  be  discharged. 

At  Lindel  Street  the  dry-weather  flow  of  sewage  from  sewers  in 
Lindel  Street  and  Carleton's  Court  is  conveyed  through  a  submerged 
outlet  to  a  point  of  discharge  in  the  river  about  160  feet  from  the  shore. 
This  outlet  apparently  operates  satisfactorily,  and  no  sewage  was  found 
discharging  at  this  point  in  dry  weather  at  any  time  during  the  exam- 
inations. 

At  Mill  Street,  also,  there  is  a  submerged  outlet  carried  out  into  the 
river  — -  according  to  the  plans  —  a  distance  of  about  120N  feet,  and  this 
outlet  also  appears  to  operate  satisfactorily. 

At  Buttonwoods  Avenue  the  present  outlet  is  very  objectionable  and 
should  be  carried  out  to  a  point  of  discharge  into  the  river  as  has  been 
done  with  the  outlets  above.  In  this  case  a  12-inch  cast-iron  pipe  ex- 
tending from  a  manhole  back  of  the  outlet  to  a  point  in  the  river  about 
122  feet  from  the  present  outlet  would  dispose  of  the  dry-weather  flow 
of  sewage  unobjectionablv  at  all  times.  The  present  outlet  should  be 
retained  as  a  storm  overflow. 

A  large  sewer  39  by  50  inches,  discharging  at  the  foot  of  Island  Street 
about  50  to  GO  feet  back  from  the  edge  of  the  stream  at  low  water,  is 
at  the  present  time  very  objectionable.  A  practicable  plan  of  removing 
the  dry-weather  flow  of  sewage  from  this  outlet  will  be  to  lay  a  14-inch 
cast-iron  pipe  from  the  present  sewer  a  few  feet  back  of  the  outlet  to 
a  point  in  the  river  about  110  feet  from  the  present  terminus  of  the 
sewer.  A  low,  concrete  dam  built  up  to  a  height  of  about  1.5  feet  above 
the  bottom  of  the  present  sewer  should  be  constructed  in  the  sewer  to 
divert  the  sewage  into  the  pipe. 

A  small  sewer  8  inches  in  diameter  discharges  at  the  present  time  on 
the  river  bank  near  Mechanic  Street,  where  flats  are  exposed  in  front 
of  the  outlet  at  low  water.  The  sewer  should  be  extended  with  cast-iron 
pipe  of  the  same  size  to  an  outlet  into  the  river  about  120  feet  from  the 
present  point  of  discharge. 

A  small  10-inch  sewer  discharging  at  the  foot  of  Greenville  Street 
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should  also  be  extended,  full  size,  to  a  point  of  discharge  about  156  feet 
from  the  present  outlet,  where  the  depth  of  water  at  low  tide  is  about 
6  feet. 

Similarly,  the  12-inch  sewer  at  Haverhill  Street  should  be  extended 
at  its  full  size  into  the  river  a  distance  of  about  14-4  feet  from  its  present 
terminus,  in  order  to  prevent  the  fouling  of  the  flats  in  front  of  the 
outlet  at  low  water.  In  this  and  the  two  foregoing  cases  it  would  be 
necessary  to  lower  the  last  few  lengths  of  pipe  above  the  present  outlets 
before  constructing  the  extensions. 

The  outlet  of  the  sewer  at  Keeley  Street  has  recently  been  extended 
into  the  river,  and  no  further  change  appears  to  be  necessary  at  the 
present  time. 

A  small  private  sewer  outlet  at  Adams  Street  is  very  objectionable 
and  should  be  extended  to  a  suitable  point  of  discharge  in  the  river. 

At  Munroe  Street  a  20-inch  pipe  sewer  now  discharges  through  a 
stone  abutment  considerably  out  of  repair  at  a  point  about  70  feet  back 
from  low  water  in  the  river.  The  fouling  of  the  flats  in  front  of  this 
outlet  can  be  prevented  by  diverting  the  dry-weather  flow  of  sewage 
through  a  pipe  about  12  inches  in  diameter,  extending  from  a  manhole 
back  of  the  present  outlet  to  a  point  of  discharge  in  the  river  about  134 
feet  from  the  end  of  the  present  sewer.  The  present  outlet  should  be 
retained  as  a  storm  overflow. 

At  Polk  Street  a  15-inch  sewer  discharges  at  the  present  time  about 
50  feet  back  from  low  water.  This  sewer  should  be  extended  by  means 
of  a  cast-iron  pipe  of  the  same  diameter  to  a  point  of  discharge  in  the 
river  about  150  feet  from  the  present  outlet. 

On  the  south  side  of  the  river  there  are  seven  sewer  outlets  and 
among  them  some  of  the  most  objectionable  in  the  city. 

At  Front  Street,  opposite  Ayer  Street,  the  dry-weather  flow  of  sewage 
is  conveyed  to  a  submerged  outlet  in  the  river  75  feet  from  shore  with 
a  24-inch  storm-water  overflow,  and  the  conditions  about  the  outlet  are 
satisfactory. 

At  Bradford  Avenue  a  48-inch  circular  brick  sewer  draining  a  very 
large  area  in  the  residential  part  of  the  district  discharges  at  the  foot 
of  a  steep  bank  about  200  feet  down  stream  from  the  Boston  &  Maine 
Railroad  bridge.  This  sewer  at  present  discharges  in  very  shallow  water 
at  the  edge  of  the  river  where  a  very  wide  area  of  flats  is  exposed  at  low 
tide.  The  sewer  at  its  lower  end  is  in  a  dilapidated  condition  and 
should  be  rebuilt.  The  best  plan  of  relieving  the  nuisance  at  this  outlet 
will  probably  be  to  lay  a  16-inch  cast-iron  pipe  from  a  manhole  to  be 
constructed  a  short  distance  back  from  the  present  point  of  discharge 
to  an  outlet  in  the  river  300  feet  from  the  end  of  the  present  sewer, 
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where  the  depth  of  water  is  about  5  feet.  The  bottom  of  the  manhole 
will  probably  be  placed  at  grade  0,  and  an  overflow  should  be  provided 
with  its  bottom  at  about  grade  10.0.  A  suitable  abutment  wall  will  be 
needed  to  protect  this  outlet. 

At  Prospect  Street  a  15-inch  pipe  discharges  at  present  at  the  foot 
of  a  steep  bank  about  60  feet  back  from  low  water,  and  the  conditions 
about  it  are  objectionable.  This  outlet  can  best  be  improved  by  extend- 
ing it  by  means  of  a  16-inch  cast-iron  pipe  to  a  point  of  discharge  in 
the  river  about  144  feet  from  the  end  of  the  present  sewer.  The  last 
few  lengths  of  pipe  at  the  lower  end  of  the  present  sewer  will  require 
lowering  in  making  this  extension. 

At  Summer  Street  a  sewer  serving  a  large  area  discharges  at  a  point 
about  70  feet  back  from  the  edge  of  the  river  at  low  water,  and  the 
conditions  about  it  at  present  are  objectionable.  The  dry-weather  flow 
from  this  outlet  can  be  conveyed  to  a  suitable  point  of  discharge  in  the 
river  by  means  of  a  12-inch  pipe  about  164  feet  in  length,  laid  from  a 
manhole  which  can  be  constructed  near  the  end  of  the  present  sewer. 
It  will  be  best  in  this  case  to  extend  the  pipe  for  the  dry-weather  flow 
somewhat  down  stream  instead  of  at  right  angles  to  the  river  bank,  and 
a  storm-water  overflow  into  its  bottom  at  grade  10.0  should  be  provided. 

At  Main  Street  a  circular  brick  sewer  30  inches  in  diameter  discharges 
through  a  stone  wall  just  below  the  Haverhill-Bradford  bridge.  The 
outlet  is  150  feet  back  from  the  stream  at  low  water  and  the  conditions 
about  it  are  very  objectionable  at  the  present  time.  A  practicable  plan 
of  relief  will  be  to  lay  a  16-inch  cast-iron  pipe  from  a  manhole  a  few 
feet  back  of  the  present  outlet  to  a  point  of  discharge  in  the  river,  where 
the  outlet  is  likely  to  be  covered  at  low  water.  The  discharge  pipe  re- 
quired in  this  case  will  be  nearly  200  feet  in  length.  The  present  sewer 
outlet  can  be  retained  for  use  as  a  storm  overflow. 

At  Ferry  Street  a  24-inch  circular  brick  sewer  discharges  at  a  point 
about  130  feet  back  from  low  water,  whence  sewage  finds  its  way  to  the 
river  through  a  foul  trench  containing  deposits  of  sewage.  The  sewer, 
apparently,  when  constructed  extended  out  a  considerable  distance  be- 
yond the  present  point  of  discharge,  but  the  outlet  has  been  broken 
away  and  is  at  present  in  a  dilapidated  condition.  This  sewer  should 
be  extended  a  distance  of  about  95  feet  to  the  river  line,  where  a  manhole 
and  a  suitable  abutment  to  protect  it  should  be  constructed.  The  dry- 
weather  flow  of  sewage  should  be  diverted  from  this  manhole  through 
a  12-inch  cast-iron  pipe  to  a  point  of  discharge  in  the  river  about  100 
feet  from  shore  where  the  depth  of  water  would  be  about  3  feet  at  low 
tide.     The  bottom  of  this  manhole  should  be  at  about  grade  8.0. 

A  sewer  outlet,  located  about  2,500  feet  down  stream  from   Ferry 
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Street,  has  been  carried  out  into  the  river  to  a  point  of  discharge  below- 
low  water  and  appears  to  be  unobjectionable  at  the  present  time. 

The  Board  recommends  that  the  work  of  improving  the  sewer  outlets 
be  carried  out  as  soon  as  practicable  and  the  nuisance  now  existing  about 
them  prevented.  The  Board  is  prepared  to  supply  your  engineer  with 
such  information  as  has  been  collected  as  to  these  outlets  and  to  advise 
you  as  to  any  plan  for  improvements  about  them  that  you  may  wish  to 
present. 

Lawrence. 

Dec.  26,   1912. 
To  the  Municipal  Council,  Lawrence,  Mass. 

Gentlemen  :  —  In  connection  with  investigations  of  the  sanitary  con- 
dition of  the  Merrimack  River,  the  State  Board  of  Health  has  caused 
the  methods  of  sewage  disposal  and  the  numerous  sewer  outlets  in  the 
cities  and  towns  along  the  river  to  be  examined,  and  finds  that  very 
serious  nuisances  exist  at  present  at  many  of  these  outlets. 

Examinations  of  the  sewers  of  the  city  of  Lawrence  show  that  ob- 
jectionable conditions  exist  about  several  of  the  outlets  in  that  city,  and 
the  Board  makes  the  following  recommendations  relative  to  the  improve- 
ment of  these  sewer  outlets :  — 

One  of  the  most  important  sewer  outlets  in  the  city  discharges  through 
an  opening  7  feet  3  inches  in  diameter  in  the  north  abutment  of  the 
Broadway  bridge.  This  sewer,  which  drains  a  large  and  populous  dis- 
trict, discharges  through  an  open  channel  excavated  in  the  bottom  of 
the  river  from  the  abutment  of  the  bridge  to  a  point  where  it  finally 
reaches  the  water  about  300  feet  distant.  In  its  passage  through  this 
channel,  matters  from  the  sewage  collect  on  its  sides  and  bottom,  caus- 
ing a  very  offensive  odor  in  the  neighborhood.  The  conditions  about 
this  outlet  can  be  very  greatly  improved  and  the  nuisance  prevented  by 
constructing  a  pipe  to  carry  the  dry-weather  flow  of  sewage  a  distance 
of  about  300  feet  to  a  point  where  it  will  discharge  into  the  water  at 
times  when  there  is  no  flow  over  the  dam.  A  pipe  24  inches  in  diameter 
would  probably  be  required,  and  it  would  be  necessary  to  excavate  a 
considerable  trench  and  to  cover  the  pipe  thoroughly  with  concrete,  else 
the  current  of  the  river  when  water  is  running  over  the  dam  would 
quickly  wear  away  any  structure  that  might  be  placed  there. 

On  the  southerly  side  of  the  river  the  South  Broadway,  or  Shanty 
Pond,  sewer  discharges  through  a  24-inch  outlet  of  cast-iron  pipe  ex- 
tending about  200  feet  into  the  river  from  the  south  abutment  of  the 
Broadway  bridge.  The  outlet  formerly  discharged  at  the  abutment  but 
has  been  extended  and  an  overflow  provided  at  the  former  outlet.    While 
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this  outlet  is  not  very  objectionable  at  the  present  time,  the  conditions 
could  be  improved  by  extending  it  about  50  feet  to  a  point  where  there 
is  a  considerable  quantity  of  water  in  the  river  bed,  even  when  there  is 
no  flow  over  the  dam. 

A  short  distance  below  the  Shanty  Pond  outlet  is  an  outlet  of  an  18- 
inch  sewer  from  Carver  Street  discharging  into  the  river  beneath  the 
mill  of  the  Munroe  Felt  and  Paper  Company.  A  considerable  deposit 
accumulates  in  front  of  this  outlet  at  times,  due  in  part  to  sewage  and 
in  part  to  refuse  from  the  paper  mill.  The  objectionable  conditions  at 
this  outlet  can  be  greatly  relieved  by  diverting  the  point  of  discharge 
over  into  the  raceway  a  short  distance  down  stream.  The  outlet  can 
probably  be  extended,  full  size,  from  its  present  termination  into  the 
raceway  without  serious  difficulty,  and  this  would  probably  be  the  best 
plan  of  relieving  the  nuisance  at  this  outlet. 

At  the  Parker  Street  outlet,  on  the  south  bank  of  the  river  just  below 
the  railroad  bridge,  sewage  collects  in  a  large  pool,  whence  it  flows  in 
a  winding  course  to  the  river,  a  distance  of  150  feet  when  the  water  is 
low.  The  conditions  about  this  outlet  are  very  objectionable  and  could 
be  greatly  improved  by  conveying  the  dry-weather  flow  of  sewage  in  a 
suitable  pipe  to  the  river  channel.  A  practicable  plan  of  improving  this 
outlet  will  be  to  construct  a  manhole  outside  of  the  foundation  wall 
of  the  mill  in  front  of  the  outlet,  with  an  overflow  to  allow  for  the  dis- 
charge of  sewage  at  times  of  storm.  The  pipe  for  the  discharge  of  the 
dry-weather  flow  should  be  extended  from  the  bottom  of  the  manhole, 
at  about  grade  7,  a  distance  of  about  200  feet  to  a  point  in  the  river  where 
the  outlet  will  be  submerged  at  all  times. 

At  the  Lawrence  Street  outlet  the  great  quantity  of  water  ordinarily 
discharged  from  the  raceway  above  quickly  removes  the  sewage  from 
the  neighborhood.  At  night  and  on  Sundays,  however,  sewage  tends  to 
collect  in  the  neighborhood  of  this  outlet,  but,  as  it  is  probable  that  the 
river  will  be  deepened  in  this  immediate  neighborhood,  an  extension  does 
not  seem  necessary  at  the  present  time. 

The  sewer  outlet  at  Newbury  Street  discharges  at  the  present  time 
about  170  feet  back  from  the  river  and  flows  through  an  open  channel  to 
the  water.  The  conditions  are  not  seriously  objectionable  at  the  present 
time,  and,  in  view  of  the  probability  that  changes  along  the  river  front 
in  this  section  will  make  necessary  a  change  in  the  location  of  the  outlet, 
no  change  appears  to  be  desirable  at  the  present  time. 

The  sewer  outlet  at  Osgood  Street,  48  inches  in  diameter,  discharges  at 
present  through  the  masonry  river  wall  beneath  the  Wood  Worsted  Mill 
on  the  southerly  side  of  the  river.  It  is  said  that  a  12-inch  pipe  was 
formerly  laid  from  the  invert  of  this  sewer  to  carry  the  dry-weather  flow 
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to  the  channel,  but  that  subsequently  the  sewer  was  extended  and  the 
pipe  either  covered  up  or  rilled,  so  that  it  is  no  longer  in  use.  The  present 
outlet  discharges  about  130  feet  back  from  the  river  at  low  water  and 
about  10  feet  above  it.  The  conditions  about  it  are  objectionable  and 
could  be  relieved  by  laying  a  20-inch  cast-iron  pipe  from  a  point  about 
12  feet  back  from  the  mouth  of  the  sewer  to  an  outlet  in  the  river  about 
ISO  feet  from  the  river  wall.  At  the  point  where  the  pipe  leaves  the 
main  sewer  a  suitable  dam  should  be  constructed  with  its  elevation  at 
about  grade  11.4. 

At  Garden  Street  the  Spicket  River  intercepting  sewer,  5  feet  9 
inches  in  diameter,  discharges  the  sewage  of  a  large  part  of  the  city  of 
Lawrence  and  of  the  town  of  Methuen  into  the  Spicket  River,  and,  as 
the  flow  of  this  stream  in  the  drier  part  of  the  year  is  very  small,  — 
amounting  to  little  or  nothing  on  Saturday  afternoons  and  Sundays,  — 
the  flow  below  this  outlet  consists  largely  of  sewage. 

A  small  outlet  from  the  hospital  discharges  under  the  bridge  opposite 
the  Spicket  River  outlet,  and  farther  down  stream,  at  Pleasant  Street, 
the  Spicket  River  receives  the  sewage  from  a  Si-inch  sewer  draining  a 
considerable  area  east  of  the  river. 

The  conditions  in  the  Spicket  River  are  very  offensive  at  the  present 
time  and  should  be  relieved.  It  is  probable  that  the  best  plan  of  im- 
proving these  conditions  will  be  to  convey  the  dry -weather  flow  of  sewage 
from  the  Garden  Street  and  hospital  outlets  down  the  valley  of  the 
Spicket  River  to  Canal  Street,  intercepting  the  additional  sewage  dis- 
charged at  this  point,  and  thence  down  the  Spicket  River  to  the  Mer- 
rimack. The  sewer  will  probably  have  to  be  laid  during  much  of  its 
course  toward  the  lower  end  in  the  bottom  of  the  Spicket  River,  and 
should  be  made  large  enough  to  carry  the  dry-weather  flow  of  all  of  the 
tributary  sewers  in  the  Spicket  River  valley. 

At  High  Street  a  12-inch  pipe  sewer  discharges  between  80  and  90 
feet  back  from  the  river  near  the  foot  of  a  steep  bank,  and  considerable 
deposits  of  mud  and  sludge  have  collected  between  the  outlet  and  the 
river.  The  best  plan  of  improving  this  outlet  will  probably  be  to  extend 
it  with  a  cast-iron  pipe  of  the  same  size  as  the  present  sewer  a  distance 
of  about  132  feet,  which  will  carry  the  outlet  to  a  point  about  45  feet 
beyond  the  present  low- water  mark  in  the  river,  where  the  sewage  will 
quickly  mingle  with  the  current  of  the  river. 

The  sewage  from  the  Marston  Street  sewer  is  discharged  at  present  at 
a  point  about  250  feet  back  from  the  edge  of  low  water  in  the  river,  and 
deposits  occur  in  the  neighborhood.  The  sewer  should  be  extended  a  dis- 
tance of  about  150  feet  to  the  river  bank,  and  from  this  point  it  will 
probably  be  best  to  lay  an  iron  pipe  12  inches  in  diameter  to  remove  the 
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dry -weather  flow  of  sewage  to  a  point  in  the  river  where  the  sewage  will 
be  discharged  below  low  water  at  all  times  and  from  which  it  will  not 
return  to  pollute  the  banks  of  the  stream. 

A  12-inch  sewer  from  Ferry  Street  discharges  at  present  about  half- 
way down  a  steep  bank  which  borders  the  river  on  the  north  side  and 
250  feet  back  from  the  channel  when  the  water  is  low  in  summer.  The 
conditions  about  this  outlet  are  objectionable  and  could  be  relieved  with- 
out difficulty  by  lowering  the  last  7  or  8  lengths  of  the  present  sewer  and 
laying  an  iron  pipe  of  the  same  size  to  a  point  about  107  feet  from  its 
present  terminus,  where  the  outlet  will  be  covered  with  water  at  all  times. 

The  Board  recommends  that  the  work  of  improving  the  sewer  outlets 
be  carried  out  as  soon  as  practicable  and  the  nuisances  now  existing  about 
them  prevented.  The  Board  is  prepared  to  supply  your  engineer  with 
such  information  as  has  been  collected  as  to  these  outlets  and  to  advise 
you  as  to  any  plan  for  improvements  about  them  that  you  may  wish  to 
present. 

Lee  (Lee  Marble  "Works). 
To  the  Lee  Marble  Works,  Lee,  Mass.  ' 

Gentlemen  :  —  The  State  Board  of  Health  has  considered  your  re- 
quest for  advice  as  to  the  discharge  of  the  waste  from  the  marble  works 
into  the  Housatonic  River,  and  has  caused  the  locality  to  be  examined. 

The  Board  is  informed  that  the  waste  consists  only  of  water,  including 
sea  sand  and  marble  dust  from  the  saws  and  the  rubbing  beds,  and  that 
a  part  of  this  is  recovered  so  that  the  water  discharged  into  the  river  is 
affected  chiefly  by  marble  dust.  The  chief  objection  that  this  waste  can 
cause  in  the  river,  so  long  as  it  is  free  from  sewage  and  organic  matter, 
is  the  formation  of  deposits  in  the  bed  of  the  stream  where  the  velocity 
is  small.  It  is  recommended  that  the  wastes  be  passed  through  a  settling 
basin  in  which  the  flow  will  be  checked,  so  as  to  allow  for  a  deposit  of 
the  particles  that  will  not  be  carried  along  in  the  portions  of  the  river 
where  the  velocity  is  lowest.  It  is  probable  that  a  settling  basin  capable 
of  holding  about  a  day's  flow  of  the  waste  would  be  sufficient  for  the 
purpose.  The  sediment  from  the  settling  basin  should  be  removed  when 
necessary,  before  its  capacity  becomes  seriously  reduced. 

Lowell. 

Dec    10    1912 
To  the  Municipal  Council  of  the  City  of  Lowell. 

Gentlemen  :  —  The  State  Board  of  Health  received  from  you  on 
Aug.  26,  1912,  the  following  resolve  requesting  this  Board  to  cause  an 
investigation  to  be  made  of  the  condition  of  the  Merrimack  and  Concord 
rivers :  — 
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Resolved,  by  the  municipal  council  of  the  city  of  Lowell,  as  follows:  — 
That  the  State  Board  of  Health  be  requested  to  cause  an  investigation  to 
be  made  of  the  condition  of  the  Merrimack  and  Concord  rivers  within  the 
city  limits,  in  respect  to  the  health  of  the  community,  and  particularly  in 
connection  with  the  outlet  of  sewers. 


In  response  to  this  request  the  Board  has  caused  an  examination  to  be 
made  of  the  sewer  outlets  discharging  into  the  Merrimack  Eiver  and  into 
the  Concord  Eiver  within  the  limits  of  the  city  of  Lowell,  and  has  also 
examined  especially  the  sanitary  condition  of  the  Concord  Eiver  in  the 
neighborhood  of  Andover  Street  and  Eogers  Street,  to  determine  the 
probable  sources  of  objectionable  odors  said  to  arise  from  the  stream  in 
these  localities. 

The  Board  has  also  caused  samples  of  water  to  be  collected  for  analysis 
at  various  points  along  both  rivers  within  the  limits  of  the  city,  and 
analyses  have  also  been  made  of  some  of  the  mill  wastes  polluting  the 
Concord  Eiver. 

The  Concord  Eiver,  while  receiving  considerable  pollution  above  the 
point  at  which  it  enters  the  city  of  Lowell,  is  not  at  that  point  objection- 
able, and  there  are  no  evidences  of  sewage  pollution  in  the  appearance  of 
the  bed,  banks  and  waters  of  the  stream,  except  as  shown  by  chemical 
analyses  which  indicate  the  presence  in  the  water  of  a  somewhat  greater 
quantity  of  organic  matter  than  is  found  at  points  farther  up  the  stream. 

Within  the  limits  of  the  city  of  Lowell,  the  Concord  Eiver  is  polluted 
by  large  quantities  of  sewage  and  by  manufacturing  wastes  discharged 
into  the  stream  from  mills  located  along  the  river  and  its  main  tributary, 
Hales  Brook.  Just  below  the  point  where  the  river  enters  the  city  at 
Wigginville  it  receives  the  flow  of  two  small  sewers  and  considerable 
foul  drainage  from  the  population  in  this  section.  Below  the  Lawrence 
Street  bridge,  and  between  this  point  and  Warren  Street,  practically  all 
of  the  sewage  from  the  population  in  the  valley  of  the  river  is  collected 
by  the  Lawrence  Street  sewer  and  discharged  through  the  main  outlet  at 
Warren  Street,  which  is  the  place  of  disposal  for  the  sewage  of  a  large 
part  of  the  city.  The  sewage  discharged  at  this  outlet  pollutes  the  Con- 
cord Eiver  greatly  throughout  the  remainder  of  its  course,  and  at  night 
and  on  Sundays,  during  the  period  of  low  flow  in  the  drier  part  of  the 
year,  the  flow  in  the  river  between  the  Warren  Street  sewer  outlet  and 
the  Merrimack  Eiver  consists  largely  of  sewage,  most  of  which  is  dis- 
charged at  that  outlet.  The  Warren  Street  outlet  was  extended  not  long 
ago,  and  it  does  not  seem  practicable  to  improve  the  conditions  affecting 
the  discharge  of  sewage  into  the  river  at  this  point,  unless  by  constructing 
a  sewer  to  convey  the  sewage  to  the  Merrimack  Eiver,  the  cost  of  which 
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would  be  very  large.  Such  an  extension  is  likely  to  become  necessary  in 
the  future  and  should  be  taken  up  for  consideration  after  some  of  the- 
more  objectionable  conditions  elsewhere  have  been  eliminated. 

In  addition  to  the  main  sewer  outlet  near  Warren  Street  there  are- 
several  other  sewer  outlets  into  the  Concord  River,  most  of  which  are  not 
objectionable.  An  old  drain  discharging  at  the  foot  of  Chestnut  Street. 
evidently  receives  little  sewage  and  under  present  conditions  is  not. 
objectionable.  A  sewer  serving  a  densely  populated  section  of  the  city 
discharges  through  an  outlet  at  Wall  Street  near  the  level  of  the  river  bed 
on  the  east  side  of  the  Concord  River  at  about  low-water  mark.  At 
times  of  high  flow  in  the  river  the  pipe  is  submerged,  but  on  Saturday 
afternoons  and  Sundays  in  the  dry  season  of  the  year  the  conditions  about 
this  outlet  are  very  filthy.  It  is  probable  that  by  paving  the  bottom  of 
the  river  about  the  outlet  and  a  small  channel  leading  to  low  water  the- 
conditions  about  this  outlet  could  be  greatly  improved. 

At  Prescott  Street  an  overflow  from  the  main  sewerage  system  dis- 
charges under  the  Prescott  Mills  into  the  Pawtucket  raceway  below  the 
canal  dam,  and  when  examined  has  not  been  objectionable. 

Farther  down  stream  there  are  two  sewer  outlets  —  one  from  the  east 
and  one  from  the  west  —  discharging  under  the  bridge  at  East  Merrimack 
Street,  and  two  others  discharging  from  the  east  side  of  the  river  between 
East  Merrimack  Street  and  the  point  where  the  Concord  River  joins  the- 
Merrimack.  The  conditions  about  these  outlets  have  been  improved  in 
recent  years  and  none  of  them  appears  to  be  seriously  objectionable  at 
the  present  time.  If  the  Warren  Street  outlet  should  be  extended  to  the 
Merrimack  River  the  sewage  from  all  of  the  other  important  outlets  now 
discharging  into  the  Concord  River  could  be  intercepted  and  the  further 
pollution  of  the  Concord  River  by  sewage,  except  from  storm  overflows,, 
largely  prevented.  It  is  assumed,  of  course,  that  the  plans  already  pre- 
pared for  the  collection  and  disposal  of  the  sewage  of  the  Wigginville 
district  and  the  areas  near  South  Lowell  will  be  carried  out  at  no  dis- 
tant time  in  the  future. 

In  addition  to  the  pollution  which  the  Concord  River  receives  by 
sewage  from  the  sewer  outlets  described  above,  the  river  is  also  polluted 
by  sewage  from  the  mills  along  the  river  and  its  tributary,  Hales  Brook, 
nearly  all  of  which  discharge  their  sewage  directly  into  the  stream.  The 
river  also  receives  considerable  pollution  from  manufacturing  wastes,  the 
most  serious  of  which  is  that  from  the  processes  of  wool  scouring  and 
tanning,  although  considerable  pollution  is  no  doubt  also  caused  by  wastes, 
from  cloth  washing,  dyeing,  etc.  The  more  important  of  these  pollutions 
from  the  mills  are  the  following :  — 

At  the  Waterhead  Mills,  located  a  short  distance  below  the  Lawrence- 
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Street  bridge,  the  sewage  from  about  200  operatives  is  discharged  directly 
into  the  river,  together  with  a  considerable  quantity  of  manufacturing 
wastes,  amounting,  when  examined,  to  about  140,000  gallons  per  day, 
consisting  of  spent  dye  liquors  and  waste  water  from  the  washing  of 
cloth. 

At  the  Bay  State  Mills,  farther  down  stream,  a  great  accumulation  of 
offensive  matters  was  found  in  the  raceway  at  the  time  of  the  examina- 
tion. The  river  also  receives  from  this  mill  the  sewage  of  about  400 
operatives  and  manufacturing  wastes  amounting  to  about  270,000  gal- 
lons per  day,  consisting  chiefly  of  spent  dyes  and  waste  water  from  the 
washing  of  cloth. 

At  the  Sterling  Mills  on  Hales  Brook  the  stream  is  polluted  by  the 
sewage  of  about  175  operatives  and  foul  waste  from  the  scouring  of  about 
50,000  pounds  of  wool  per  year.  The  river  also  receives  at  this  mill  about 
400,000  gallons  per  day  of  waste  water  from  dyeing  and  cloth  washing. 

At  the  Belvidere  Woolen  Company,  also  located  on  Hales  Brook,  the 
stream  is  polluted  by  the  sewage  of  about  100  operatives  and  also  re- 
ceives about  300,000  gallons  per  day  of  waste  liquors  from  dyeing  and 
washing  cloth. 

At  the  works  of  the  U.  S.  Bunting  Company,  also  on  Hales  Brook,  the 
stream  is  polluted  by  the  sewage  from  about  500  operatives  and  the  foul 
waste  resulting  from  the  scouring  of  1,500,000  pounds  of  wool  per  year. 
The  river  also  receives  spent  dye  liquors  and  wash  water  to  the  amount  of 
about  220,000  gallons  per  day. 

The  Lowell  Bleachery,  located  on  Hales  Brook,  discharges  into  the 
stream  each  day  the  sewage  from  about  450  operatives  and  also  about 
2,160,000  gallons  of  water  used  in  bleaching  and  washing  cloth. 

Small  quantities  of  sewage  are  also  discharged  into  Hales  Brook  and 
the  Concord  Eiver  from  the  Allerton  Worsted  Company  and  the  Heinze 
Electric  Company,  and  possibly  from  other  places  in  this  section. 

On  the  easterly  side  of  the  Concord  River,  opposite  Hales  Brook,  is 
located  the  Fort  Hill  plant  of  the  American  Hide  and  Leather  Company, 
from  which  a  large  quantity  of  foul  waste  from  the  process  of  tanning 
is  discharged  directly  into  the  river.  Farther  down  stream  the  chief 
pollution  from  manufacturing  waste  is  caused  by  the  Howe  Street  Tan- 
nery of  the  American  Hide  and  Leather  Company,  which  it  is  understood 
is  soon  to  be  closed  and  removed  to  the  new  works  near  Fort  Hill. 

The  examinations  of  the  river  show  that  above  the  main  sewer  outlet 
at  Warren  Street  it  is  considerably  polluted,  being  badly  discolored  at 
Rogers  Street  and  Andover  Street  chiefly  by  wastes  from  the  industrial 
establishments  along  its  banks.  Objectionable  odors  were  noticeable  at 
Andover  Street  which,  on  investigation,  were  found  to  come  from  the 
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tanner}'  on  Howe  Street.  At  Eogers  Street  no  objectionable  odors  were 
detected  at  any  time  during  the  examination.  Very  likely  the  objection- 
able odors  which  appear  to  have  been  complained  of  at  this  street  may  be 
caused  by  the  discharge,  at  times  of  storm,  of  large  quantities  of  sewage 
from  the  Eogers  Street  overflow,  located  just  below  the  bridge  at  this 
point.  The  only  practicable  relief  from  the  discharge  of  sewage  at  this 
outlet  at  times  of  storm  is  the  separation  of  the  sewage  from  the  storm 
water  in  the  district  served  by  this  sewer.  If  that  were  done,  the  storm 
water,  could  be  allowed  to  discharge  without  objection  at  the  present  out- 
let, while  all  of  the  sewage  would  be  diverted  at  all  times  to  the  Lawrence 
Street  sewer. 

For  the  further  improvement  of  the  condition  of  the  Concord  Eiver 
above  the  Warren  Street  sewer  outlet,  the  measures  most  necessary  at  the 
present  time  are  the  diversion  of  the  remaining  sewage  now  discharged 
into  the  Concord  Eiver  and  its  tributary,  Hales  Brook,  from  the  factories 
in  their  neighborhood  and  the  diversion  from  the  stream  of  the  foul 
organic  wastes  from  the  processes  of  tanning  and  of  wool  scouring.  In 
the  tannery  a  considerable  quantity  of  loose  dirt  and  dust  collected  from 
the  skins  is  now  discharged  into  the  liquid  wastes  which  flow  into  the 
river.  This  matter  could  easily  be  separated  from  the  other  wastes  and 
kept  out  of  the  river.  The  liquid  tannery  wastes  can  all  be  discharged 
into  the  Lawrence  Street  sewer,  which  is  of  ample  capacity  to  receive 
them,  after  passing  through  settling  tanks  for  the  removal  of  heavier 
matters  and  other  substances  which  might  be  objectionable  in  the  sewers. 
The  settling  tanks  should  be  designed  and  constructed  under  the  di- 
rection of  an  engineer  of  experience  in  such  matters,  and  they  should  be 
maintained  in  such  a  way  as  to  secure  the  most  efficient  results.  The 
wastes  should  not  be  admitted  to  the  sewers  of  the  city  except  under 
conditions  which  will  insure  the  keeping  out  of  the  sewers  of  all  matters 
which  might  interfere  with  their  operation. 

The  wool-scouring  waste,  so  long  as  the  quantity  is  no  greater  than 
it  appears  to  be  at  the  present  time,  can  also  probably  be  disposed  of  by 
discharging  it  into  the  sewers  without  objection  after  passing  through 
properly  designed  settling  tanks.  In  this  case,  as  in  the  case  of  the 
tannery  wastes,  it  is  essential  that  the  tanks  be  of  proper  design,  and  it 
is  especially  necessary  that  they  be  maintained  in  such  a  way  as  will 
secure  the  most  efficient  results. 

Such  tanks  would  require  proper  cleaning  at  frequent  intervals,  and 
it  would  be  necessary  to  dispose  of  the  sludge  at  some  place  where  it 
would  not  be  objectionable.  In  case  the  quantity  of  these  wastes  should 
increase  materially,  or  if  the  present  amount  should  cause  objectionable 
conditions  in  the  sewers,  it  would  probably  be  necessary  to  remove  the 
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fats  before  these  wastes  are  admitted  to  the  sewers,  as  is  now  done  at 
several  other  woolen  mills  in  the  State.  The  remaining  wastes  from  the 
mills  now  discharged  into  the  Concord  Eiver  would  have  the  effect  of 
coloring  the  water  of  the  stream  at  times ;  but,  if  the  more  objectionable 
of  the  manufacturing  wastes  and  the  sewage  from  the  mills  are  removed 
as  recommended,  the  remaining  manufacturing  wastes  are  not  likely 
to  create  objectionable  conditions  in  the  stream  unless  the  quantity  be- 
comes greater  than  at  the  present  time. 

The  results  of  the  investigation  of  the  condition  of  the  Merrimack 
Eiver  show  that  at  the  point  at  which  it  enters  the  State  above  Lowell 
it  is  already  considerably  polluted  by  sewage  and  manufacturing  wastes 
discharged  into  the  river  beyond  the  limits  of  Massachusetts,  but  above 
the  city  of  Lowell  the  sanitary  condition  of  the  stream  is  satisfactory. 
In  its  passage  through  the  city  of  Lowell  the  river  receives  much  pollu- 
tion from  sewage  and  manufacturing  wastes,  and  the  conditions  around 
several  of  the  sewer  outlets  are  at  the  present  time  very  offensive. 

Beginning  at  the  up-stream  limits  of  the  city,  there  are  three  small 
sewer  outlets  discharging  into  the  river  above  the  Pawtucket  dam  all  of 
which  are  submerged,  and  the  conditions  about  them  are  unobjectionable 
at  the  present  time. 

At  White  Street  an  extension  of  the  outlet  has  produced  a  considerable 
improvement  and  the  conditions  about  it  are  not  now  seriously  objec- 
tionable. 

At  the  Sparks  Street  outlet,  located,  on  the  northerly  side  of  the  river 
just  above  the  mouth  of  Beaver  Brook,  the  conditions  are  not  satis- 
factory at  times,  but  there  are  few  inhabitants  in  the  neighborhood  and 
a  change  in  this  outlet  does  not  appear  to  be  required  at  present. 

The  sewer  from  Hall  Street  discharges  a  large  quantity  of  sewage 
through  a  30-inch  pipe  at  the  edge  of  the  water  on  the  southerly  bank 
of  the  river  below  the  City  Landing,  seriously  fouling  the  banks  and  bot- 
tom of  the  stream  and  creating  a  nuisance  in  the  neighborhood.  The 
objectionable  conditions  at  this  outlet  could  be  removed  by  lowering  the 
last  2  or  3  lengths  of  the  cast-iron  pipe  and  adding  4  or  mora  lengths, 
which  would  carry  the  outlet  to  a  point  at  least  48  feet  from  the  bank 
of  the  river  where  the  water  is  about  6  feet .  in  depth,  and  the  outlet 
would  be  submerged  at  all  times. 

The  Aiken  Street  outlet,  discharging  under  the  southerly  end  of  the 
Aiken  Street  bridge,  creates  a  very  serious  nuisance  in  a  densely  popu- 
lated section  of  the  city.  The  sewage  is  discharged  at  the  edge  of  the 
stream,  and  the  shallow  water  and  exposed  shores  in  the  neighborhood 
of  the  outlet  and  below  it  are  very  badly  polluted  at  times  when  the 
flow  of  the  river  is  low  in  the  drier  portions  of  the  year.    The  objection- 
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able  conditions  at  this  outlet  can  be  removed  by  laying  a  smaller  pipe 
from  the  present  sewer  to  carry  the  dry-weather  flow  for  a  distance  of 
about  215  feet  into  the  river.  The  pipe  for  the  new  outlet  should  be 
16  inches  in  diameter  and  should  be  carried  back  into  the  present  sewer 
about  20  feet  from  the  face  of  the  abutment,  where  a  concrete  dam  should 
be  constructed  with  its  top  at  about  elevation  51  to  divert  the  dry- 
weather  flow  of  sewage  into  the  pipe.  If  the  pipe  is  carried  out  to  a 
point  of  discharge  about  215  feet  from  the  present  outlet,  the  objection- 
able conditions  about  this  outlet  will  be  removed. 

The  sewer  outlet  at  Tilden  Street  is  not  seriously  objectionable  at  the 
present  time.  There  are  few  people  in  the  neighborhood  of  this  outlet 
except  when  the  mills  are  running,  and  at  such  times  the  large  quantities 
of  water  discharged  immediately  above  and  below  the  outlet  tend  to 
carry  the  sewage  quickly  away  from  the  shore  and  dilute  it  thoroughly 
without  causing  objectionable  conditions. 

The  objectionable  conditions  which  have  hitherto  existed  at  the  West 
Street  outlet  have  recently  been  removed  by  laying  an  iron  pipe  which 
conveys  the  dry-weather  flow  of  sewage  to  an  outlet  in  the  river  sub- 
merged at  all  times. 

At  Fulton  Street,  on  the  north  side  of  the  river  below  West  Street, 
there  is  an  outlet  which  discharges  through  a  16-inch  cast-iron  pipe 
about  90  feet  back  from  the  water  and  creates  serious  nuisance.  The 
objectionable  conditions  at  this  outlet  can  be  removed  by  extending  the 
16-inch  sewer  to  a  point  about  145  feet  from  the  present  outlet,  which 
would  be  about  50  feet  from  the  present  low-water  mark  in  the  river. 

At  Colburn  Street,  a  short  distance  below  Fulton  Street,  there  is  a 
large  brick  sewer  outlet,  26  by  39  inches  in  diameter,  located  at  a  point 
about  40  feet  back  from  the  edge  of  the  river  at  low  water,  which  creates 
a  serious  nuisance.  The  objectionable  conditions  at  this  outlet  can  be 
relieved  by  laying  a  pipe  at  least  12  inches  in  diameter  from  the  present 
outlet  to  a  point  in  the  river  90  feet  therefrom,  where  the  depth  of  the 
water  in  dry  weather  is  ordinarily  about  4  feet.  The  pipe  should  be 
extended  into  the  sewer  for  a  distance  of  about  6  feet  and  a  dam  built 
at  that  point  to  divert  the  sewage  into  the  pipe. 

At  Front  Street,  below.  Fulton  Street,  a  16-inch  sewer  now  discharges 
sewage  into  the  river  about  20  feet  back  from  the  edge  of  low  water, 
fouling  the  shores  considerably  during  the  drier  part  of  the  year.  The 
objectionable  conditions  at  this  outlet  can  be  removed  by  lowering  the 
last  few  lengths  of  the  present  pipe  and  extending  the  sewer,  at  the  same 
size  as  at  present,  a  distance  of  about  60  feet  from  the  present  outlet, 
where  the  water  is  7  or  8  feet  deep. 

The  sewer  outlet  located  just  below  Bridge  Street,  on  the  north  side 
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of  the  river,  is  not  objectionable  at  the  present  time,  and  the  same  may 
be  said  of  the  outlet  at  Itead  Street,  farther  down  on  the  north  side  of 
the  river.  The  sewer  outlet  at  Myrtle  Street  discharges  into  a  channel 
in  the  river  which  is  practically  always  filled  with  water  so  that  the  out- 
let is  submerged,  and  no  change  appears  to  be  required  at  the  present 
time. 

At  Alder  Street,  on  the  south  side  of  the  river  below  the  mouth  of 
the  Concord  River,  a  brick  sewer,  22  by  33  inches  in  diameter,  discharges 
at  the  present  time  about  50  feet  back  from  the  water  in  the  river  in 
dry  weather,  and  there  is  some  accumulation  of  objectionable  matter 
about  it.  The  objectionable  conditions  at  this  outlet  could  be  removed 
by  laying  an  iron  pipe  from  a  point  in  the  sewer  about  9  feet  back  of 
the  outlet  to  a  point  in  the  river  about  160  feet  from  the  present  ter- 
mination of  the  sewer,  where  it  would  be  submerged  at  all  times.  A 
pipe  16  inches  in  diameter  would  probably  be  sufficient  for  the  removal 
of  the  dry-weather  flow  at  all  times. 

At  Stackpole  Street,  below  Alder  Street  on  the  northerly  side  of  the 
Tiver,  there  is  a  sewer  outlet  which  at  the  present  time  discharges  at 
the  edge  of  the  river  a  considerable  distance  from  the  main  current. 
Changes  now  being  made  in  the  river  channel  when  completed  will  cause 
a  part  of  the  flow  of  the  river  to  pass  the  outlet,  and  an  extension  will 
probably  not  be  necessary,  as  there  are  no  buildings  in  the  immediate 
neighborhood  of  this  outlet.  No  change  appears  to  be  required  at  the 
present  time. 

An  outlet  at  Guild  Street,  below  Stackpole  Street  on  the  southerly 
side  of  the  river,  discharges  at  a  point  remote  from  buildings  and  no 
change  appears  to  be  required  at  this  outlet  for  the  present. 

There  are  a  number  of  other  sewer  outlets  in  the  city,  including  a  few 
small  outlets  discharging  into  Beaver  Brook,  at  which  conditions  do 
not  at  present  appear  to  be  objectionable. 

In  carrying  out  the  improvements  herein  suggested,  the  Board  is  pre- 
pared to  assist  the  city  by  advising  as  to  any  plans  for  the  relief  of  the 
nuisances  that  your  commission  may  present. 

Malden  (Metropolitan  Park  Commission). 

Sept.  5,  1912. 
To  the  Metropolitan  Park  Commission,  Boston,  Mass. 

Gentlemen  :  — ■  In  response  to  your  request  for  an  examination  of 
the  waters  of  Fellsmere  Pond,  Fellsway  East,  in  Maiden,  and  advice  as 
to  the  fitness  of  the  water  for  bathing  purposes,  also  as  to  its  general 
sanitary  condition,  the  Board  has  caused  the  pond  and  its  surroundings 
to  be  examined  and  a  sample  of  the  water  to  be  analyzed. 
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It  appears  that  the  waters  of  the  pond  are  used  at  times  as  a  source 
of  water  supply  for  manufacturing  purposes,  and  at  the  time  of  the 
recent  examination  the  water  had  been  drawn  down  4  feet  or  more  below 
the  overflow.  The  exposed  shores  of  the  pond  appear  to  consist  to  a 
very  considerable  extent  of  mud  and  peaty  matter,  though  some  sections 
were  covered  with  crushed  stone  and  rock.  The  Board  is  informed  that 
the  bottom  of  the  pond  is  covered  with  mud  in  places  from  4  to  6  feet 
in  depth. 

It  does  not  appear  that  any  great  quantity  of  foul  organic  matter 
reaches  the  pond.  There  is  a  surface-water  drain  extending  through  a 
portion  of  the  watershed  which  is  said  to  overflow  at  times  into  the  pond, 
and,  in  addition,  there  are  one  or  two  other  surface-water  drains  which 
discharge  into  the  pond.  The  pond  also  receives  water  from  a  small 
watershed,  including  a  very  small  stream  which  enters  its  northern  ex- 
tremity. It  appears,  also,  that  a  connection  exists  whereby  water  from 
the  city  mains  may  be  discharged  into  the  pond.  Large  numbers  of 
ducks  are  kept  at  the  pond,  and  the  water  is  no  doubt  considerably 
polluted  by  them. 

The  results  of  an  anlysis  of  a  sample  of  the  water  collected  on  August 
22  shows  that  at  that  time  the  pond  was  affected  by  an  enormous  growth 
of  the  organism  Anabana,  by  which  the  water  was  greatly  discolored. 
At  certain  stages  of  growth  or  decay  this  organism,  which  is  often  pres- 
ent in  the  waters  of  ponds  and  reservoirs  in  the  summer  season,  imparts 
to  water  a  very  objectionable  taste  and  odor;  and,  while  the  odor  of  the 
water  of  the  pond  was  not  very  marked  at  the  time  of  the  recent  exam- 
ination, it  is  probable  that  at  times  an  objectionable  odor  is  noticeable 
in  its  neighborhood. 

The  pond  in  its  present  condition,  while  not  a  nuisance,  does  not  ap- 
pear to  be  a  desirable  place  for  bathing.  The  condition  of  the  pond 
might  probably  be  greatly  improved  by  removing  or  covering  the  mud 
in  its  bottom  and  around  the  shores  and  by  maintaining  the  water  at  a 
higher  level.  By  these  changes  it  is  probable  that  the  growths  of  or- 
ganisms can  be  materially  reduced  and  that  the  pond  may  be  brought 
into  a  condition  where  it  may  be  used  to  a  limited  extent  for  bathing. 
It  is  desirable,  in  any  case,  if  it  is  to  be  used  for  the  latter  purpose,  that 
provision  be  made  for  flushing  out  the  pond  from  time  to  time  with 
clean  water. 
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SOMERVILLE    (HlNCKLEY  RENDERING   COMPANY ). 

OCT.   3,    1912. 
To  the  Board  of  Health  of  the  City  of  Somerville. 

Gentlemen  :  — ■  Complaints  have  been  made  to  the  State  Board  of 
Health  by  citizens  of  the  eastern  section  of  Somerville  of  an  offensive 
odor  alleged  to  come  from  the  works  of  the  Hinckley  Rendering  Com- 
pany, and  it  is  further  alleged  that  the  bathing  beach  in  the  Mystic 
River  below  these  works  is  affected  by  objectionable  substances  alleged 
to  come  from  this  plant. 

The  Board  has  caused  the  locality  to  be  examined  by  one  of  its  en- 
gineers and  a  sample  of  the  water  discharged  from  the  water  tower  of 
the  rendering  works  to  be  analyzed.  It  appears  from  this  examination 
that  there  are  several  sources  of  objectionable  odors  in  the  locality  cov- 
ered by  the  complaints,  and  that  the  Mystic  River  receives  considerable 
pollution,  both  above  and  below  the  bathing  beach,  which  may  be  carried 
to  the  bathing  beach  by  the  tides. 

Among  the  most  serious  sources  of  objectionable  odor  in  this  locality 
is  a  dump  located  northeast  of  Mystic  Avenue,  between  Melrose  Street 
and  the  Fellsway.  The  greater  portion  of  the  refuse  dumped  in  this 
locality  is  composed  of  noncombustible  material,  but  much  material  that 
might  be  burned  is  deposited  here  and  a  considerable  quantity  of  the 
material  dumped  consists  of  organic  matter,  some  of  which  is  in  a  state 
of  decay.  On  a  majority  of  the  numerous  occasions  when  this  locality 
was  examined  by  agents  of  the  Board,  fires  were  found  burning  on  this 
dump  which  gave  off,  usually,  a  very  offensive  smoke,  and  the  dump  is 
a  very  objectionable  nuisance  at  the  present  time. 

The  results  of  an  investigation  of  the  conditions  about  the  works  of 
the  Hinckley  Rendering  Company  show  that  these  works  are  at  present 
kept  in  a  cleanly  condition  and  that  a  new  system  of  ventilation,  in- 
stalled subsequent  to  a  previous  examination  by  this  Board,  causes  a 
general  inward  draft  through  the  various  windows  and  doors  and  dis- 
charges the  air  through  a  water  tower,  so  called,  extending  well  above 
the  roof  of  the  factory.  If  this  ventilating  system  is  kept  in  operation, 
such  odors  as  escape  from  the  works  would  probably  come  from  the  water 
tower.  The  waste  water  from  the  water  tower  is  discharged  into  the 
Mystic  River  above  the  level  of  low  water  and  not,  as  advised,  below  low 
tide,  where  it  would  be  quickly  diluted  with  the  river  water  and  danger 
of  the  escape  of  odors  reduced  to  a  minimum. 

In  the  course  of  the  investigations  made  by  the  Board,  the  objection- 
able odors  noted  at  the  dwelling  house  of  one  of  the  complainants  ap- 
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peared  to  be  derived  from  other  sources  than  the  rendering  works, 
especially  from  the  dump  lying  between  the  rendering  works  and  this 
house,  and  under  the  circumstances  it  has  been  impracticable  to  deter- 
mine whether  or  not  any  of  the  foul  odors  noticeable  at  the  dwelling 
house  in  question  or  elsewhere  in  this  neighborhood  are  due  to  foul  gases 
escaping  from  the  rendering  works. 

There  is  no  doubt  that  by  far  the  greatest  nuisance  existing  in  this 
region  at  the  present  time  is  caused  by  the  dump  northeast  of  Mystic 
Avenue,  especially  by  offensive  smoke  arising  from  materials  burning 
thereon.  The  satisfactory  disposal  of  city  refuse  without  creating  a 
nuisance  is  not  a  difficult  problem  if  proper  methods  are  employed,  and 
the  Board  recommends  that  means  be  provided  whereby  the  combustible 
material  discharged  upon  this  dump  shall  be  burned  in  such  a  way  as 
to  avoid  causing  offence,  and  that  other  objectionable  materials  deposited 
here  be  covered  promptly  either  with  clean  ashes  or  with  earth.  It  is 
probable  that,  for  the  present  at  least,  by  carrying  out  this  recommenda- 
tion the  use  of  this  dump  can  be  continued  without  causing  offence,  but 
if  it  is  found  impracticable  to  dispose  of  refuse  in  the  manner  suggested 
in  this  locality  without  creating  a  nuisance,  the  refuse  should  either 
be  diverted  to  some  other  place  of  disposal  or  a  suitable  incinerator  or 
crematory  should  be  provided  in  which  this  refuse  can  be  burned  without 
objection. 

When  the  objectionable  conditions  caused  by  the  dump  near  Mystic 
Avenue  have  been  removed,  it  will  be  practicable  to  determine  whether 
further  measures  are  necessary  to  prevent  danger  of  the  escape  of  objec- 
tionable odors  from  the  rendering  works.  The  water  from  the  water 
tower  of  the  rendering  works  should  be  discharged  into  the  river  below 
low  water  and  at  a  distance  of  at  least  25  feet  from  the  bank  at  low  tide. 

The  complaints  regarding  the  condition  of  the  Mystic  Kiver  appear  to 
refer  to  greasy  substances  floating  on  the  water  which  are  thought  to 
come  from  the  rendering  works.  In  the  course  of  the  investigations  it 
has  not  been  found  that  such  matters  were,  at  that  time  at  least,  being 
discharged  from  these  works.  The  Mystic  River  and  its  tributaries  still 
receive  considerable  pollution  from  sewage  discharged  at  times  of  storm 
from  combined  sewers  both  above  and  below  the  works,  and  the  river  and 
its  branches  also  receive  much  objectionable,  material  from  factories  and 
other  sources  below  the  works,  which  may  be  carried  up  into  this  part 
of  the  river  by  the  tide.  The  condition  of  the  river,  however,  did  not 
appear  to  be  objectionable  at  this  point  during  the  time  of  the  recent 
examinations. 
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Stoneham   (Vera  Chemical  Company). 

May  2,   1912. 
To  the  Vera  Chemical  Company,  Stoneham,  Mass. 

GENTLEMEN:  —  An  examination  made  to  determine  the  character  of 
the  wastes  discharged  from  your  works  at  Stoneham  shows  that  certain 
of  these  wastes  which  are  being  discharged  into  a  tributary  of  the  Aber- 
jona  River  are  of  such  a  character  as  to  cause  a  pollution  of  the  river, 
in  violation  of  chapter  291  of  the  Acts  of  the  year  1911.  The  quantity 
of  these  wastes  is  small,  and  it  is  probable  that,  by  passing  them  through 
settling  tanks  and  then  through  beds  of  cinders  or  gravel,  their  condition 
could  be  improved  so  that  the  effluent  might  be  discharged  into  the  river, 
so  long  as  the  quantity  is  no  greater  than  about  200  gallons  per  day, 
which  appears  to  be  the  amount  discharged  at  the  present  time.  The 
Board  also  recommends  that  the  waste  water  from  cooling  be  carried  di- 
rectly to  the  river  through  a  suitable  pipe  and  the  further  use  of  the 
present  drain  discontinued. 

Stoneham  (Stoneham  Tanning  Company). 

Mat  2,  1912. 
To  the  Stoneham  Tanning  Company,  Stoneham,  Mass. 

Gentlemen  :  —  Examination  of  the  methods  employed  for  the  dis- 
posal of  the  wastes  at  your  tannery  shows  that,  while  the  sewage  and 
bulk  of  the  wastes  are  disposed  of  into  the  sewers,  foul  liquid  from  the 
sludge  deposits  in  the  rear  of  the  tannery  evidently  finds  its  way  at 
times  into  an  adjacent  brook,  which  is  a  tributary  of  the  Aberjona  River, 
in  violation  of  chapter  291  of  the  Acts  of  the  year  1911. 

The  Board  recommends  that  you  make  provision  for  the  disposal  of 
the  sludge  from  the  settling  tanks  in  such  a  way  that  it  will  not  cause 
further  pollution  of  the  adjacent  streams.  If  the  sludge  should  be  dis- 
charged upon  a  properly  constructed  sludge  bed,  underdrained  to  the 
sewer  and  removed,  after  draining,  to  some  suitable  place  of  deposit,  the 
further  danger  of  pollution  of  the  river  or  its  tributaries  could  be  pre- 
vented. 

In  order  to  prevent  danger  of  serious  nuisance  it  is  important  that 
the  sludge,  after  draining  on  the  sludge  beds,  shall  be  removed  promptly 
to  the  place  of  disposal  and  covered  with  earth  or  other  suitable  material. 
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Watertown. 

March  7,  1912. 

To  the  Proprietors  of  the  Cemetery  of  Mount  Auburn,  Mr.  Prentiss  Cum- 
min gs,  President. 

Gentlemen  :  —  The  State  Board  of  Health  received  from  you  on 
Feb.  16,  1912,  the  following  petition  requesting  the  consent  of  the 
Board,  under  the  provisions  of  chapter  139  of  the  Acts  of  the  year  1911, 
to  the  inclusion  within  the  Cemetery  of  Mount  Auburn  of  certain  lands 
adjacent  thereto  :  — ■ 

The  proprietors  of  the  Cemetery  of  Mount  Auburn  respectfully  petition 
that  the  leave  and  consent  of  your  said  Board  be  granted  to  add  to  said 
Cemetery  of  Mount  Auburn  two  parcels  of  land  adjoining  each  other  and 
adjoining  said  cemetery  bounded  northeasterly  by  the  present  Cemetery  of 
Mount  Auburn,  southerly  by  Coolidge  Avenue,  southwesterly  by  Grove 
Street,  and  northwesterly  by  land  of  Albert  M.  Davenport  and  the  Catholic 
cemetery,  more  particularly  described  in  the  plan  accompanying  this  petition 
and  part  thereof.  The  parcels  of  land  named  are  commonly  known,  and 
are  described  in  said  plan,  as  the  Coolidge  Lot,  which  already  belongs  to 
said  corporation  though  not  a  part  of  said  cemetery;  and  the  other  lot, 
which  is  still  to  be  acquired,  is  described  on  said  plan  as  the  Stone  Estate. 

The  Board  has  also  received  a  copy  of  the  vote  of  the  board  of  health 
of  the  town  of  Watertown  assenting  to  the  inclusion  of  the  lands  in 
question  within  the  Cemetery  of  Mount  Auburn,  under  the  provisions 
of  said  chapter  139. 

The  Board  has  caused  the  locality  to  be  examined  and  has  considered 
the  petition  and  plan  presented,  and  hereby  consents  to  the  inclusion 
within  the  Cemetery  of  Mount  Auburn  of  certain  lands  known  as  the 
Stone  Estate  and  the  Coolidge  Lot,  as  described  in  your  petition  and 
shown  upon  the  plan  submitted  therewith. 

Winchester  (Winchester  Manufacturing  Company). 

May  2,  1912. 
To  the  Winchester  Manufacturing  Company,  Winchester,  Mass. 

Gentlemen  :  —  A  recent  examination  of  the  methods  of  disposal  of 
the  wastes  at  your  works  shows  that  while  the  sewage  and  a  large  part  of 
the  manufacturing  wastes  are  disposed  of  into  the  sewers,  some  of  the 
sludge  is  now  deposited  near  the  bank  of  the  Aberjona  River  in  such 
a  manner  that  portions  of  it  evidently  find  their  way  at  times  into  a 
small  pool  adjacent  to  the  stream,  in  violation  of  chapter  291  of  the 
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Acts  of  the  year  1911.  An  analysis  of  the  water  used  in  cooling  the 
gelatine  at  the  point  where  it  overflows  into  the  river  shows  that  it 
contains  a  considerable  quantity  of  organic  matter. 

It  is  possible  that,  by  changing  the  method  of  sludge  disposal  and 
making  provision  whereby  none  of  the  sludge  could  find  its  way  into  the 
pool,  the  conditions  will  be  materially  improved;  but  it  may  be  neces- 
sary to  provide  for  treating  a  portion  of  the  cooling  water  for  the  re- 
moval of  the  organic  matter,  or  to  provide  for  the  discharge  into  the 
sewers  of  such  portions  of  this  waste  as  may  properly  be  admitted  to 
the  sewers. 

Winchester   (Beggs  &  Cobb  Tanning  Company). 

May  2,  1912. 
To  Messrs.  Beggs  &  Cobb,  Winchester,  Mass. 

Gentlemen  :  —  A  recent  examination  of  the  conditions  about  your 
tannery  shows  that  the  tributaries  of  the  Aberjona  River  are  being  pol- 
luted considerably  by  foul  drainage  from  the  sludge  and  refuse  deposited 
near  the  river,  in  violation  of  chapter  291  of  the  Acts  of  the  year  1911. 
It  is  also  probable  that  considerable  organic  matter  is  carried  into  the 
river  by  the  water  used  for  cooling  and  by  leakage  from  tanning  vats, 
which  flows  over  deposits  of  tannery  waste  and  evidently  takes  up  con- 
siderable quantities  of  organic  matter. 

The  Board  recommends  that  the  waste  water  from  cooling  be  carried 
directly  to  the  river  through  a  suitable  pipe,  and  that  suitable  dikes  or 
other  works  be  constructed  to  prevent  any  of  the  sludge  or  other  foul 
deposits  from  being  washed  or  carried  into  the  river.  Any  leakage  from 
the  tanning  processes  suitable  to  be  conveyed  by  sewers  should  be  col- 
lected and  removed  to  the  sewers. 
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Examination  of  Public  Water  Supplies. 


The  usual  chemical  analyses  of  the  principal  sources  of  public  water 
supply  in  the  State  have  been  made  during  the  year  and  are  presented  in 
the  two  following  tables,  the  first  of  which  contains  averages  of  analyses 
of  the  surface-water  supplies  and  the  second  the  averages  of  analyses  of 
the  ground-water  supplies. 


Averages  of  Chemical  Analyses  of  Surface-water  Sources  for  the  Year  1912. 
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Averages  of  Chemical  Analyses  of  Surface-water  Sources,  etc.  —  Continued. 
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.18 

4.13 

.0030 

.0195 

.0024 

.67 

.0021 

.0001 

.36 

1.3 

Falmouth, 

Long  Pond, 

.00 

3.11 

.0013 

.0138 

.0021 

.99 

.0002 

.0000 

.11 

0.5 

Fitchburg, 

Meetinghouse  Pond, 

.13 

3.09 

.0028 

.0164 

.0032 

.19 

.0015 

.0000 

.30 

0.8 

Scott  Reservoir, 

.19 

3.26 

.0036 

.0238 

.0071 

.23 

.0008 

.0000 

.37 

0.6 

Wachusett  Lake, 

.12 

2.86 

.0034 

.0152 

.0024 

.19 

.0007 

.0000 

.25 

1.1 

Gardner, 

Crystal  Lake, 

.07 

5.22 

.0031 

.0147 

.0013 

.30 

.0050 

.0000 

.20 

2.2 

Gloucester,    . 

Dike's  Brook  Reservoir 

.27 

4.35 

.0021 

.0158 

.0028 

.99 

.0008 

.0000 

.37 

0.5 

Wallace  Reservoir, 

.37 

4.19 

.0026 

.0217 

.0051 

1.10 

.0002 

.0000 

.43 

0.6 

Haskell  Brook  Reservoir 

.44 

4.41 

.0027 

.0155 

.0029 

1.00 

.0010 

.0000 

.33 

0.6 

Great  Barrington, . 

East  Mountain  Reservoir 

.      11 

5.24 

.0042 

.0126 

.0023 

.12 

.0005 

.0000 

.22 

3.5 

Green  River,  . 

.01 

9.79 

.0028 

0057 

.0011 

.15 

.0248 

.0000 

.13 

8.5 

Great    Barrington 

(Housa  tonic). 
Greenfield,     . 

Long  Pond, 

Glen  Brook  Upper  Reser 

.06 
-     .03 

8.19 
6.08 

.0040 
.0038 

.0199 
.0086 

.0025 
.0023 

.15 

.16 

.0007 
.0052 

.0000 
.0000 

.23 
.12 

7.0 
3.5 

Glen  Brook  Lower  Reser- 

.02 

5.40 

.0048 

.0067 

.0013 

.16 

.0055 

.0000 

.11 

3.3 

Hadley, 

voir. 
Hart's  Brook  Reservoir 

.08 

4.59 

.0024 

.00S3 

.0018 

.21 

.0008 

.0000 

.15 

2.1 

Hatfield, 

Running    Gutter   Brook 
Reservoir. 

.09 

4.41 

.0014 

.0056 

.0006 

.18 

.0187 

0000 

.19 

2.0 
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Averages  of  Chemical  Analyses  of  Surface-water  Sources,  etc.  —  Continued. 

(Parts  in  100,000.) 


4 

a 
as 

Ammonia. 

Nitrogen 
as 

i 

£ 

3 

s 

6 

a 

V 

u 
>, 

c 

Source. 

0 

> 
W 

a 
o 

S  a 
•§•2 

11 
K 

% 

fa 

ALBUMINOID. 

a 

a 
'£ 

_o 

-c 
O 

.47 

■ 

9 

a 

u 

5 

2 

City  or  Town. 

"3 
o 
Eh 

■6 

« 

a 
a; 

i 

9 

a 

fa 

OS 
K 

Haverhill, 

Johnson's  Pond, 

.19 

5.12 

.0024 

.0189 

.0017 

.0012 

.0000 

.35 

2.2 

Crystal  Lake, 

.19 

3.91 

.0023 

.0190 

.0031 

.37 

.0005 

.0001 

.37 

1.6 

Kenoza  Lake, 

.22 

4.75 

.0042 

.0209 

.0030 

.43 

.0007 

.0001 

.42 

2.1 

Lake  Saltonstall,     . 

.11 

6.17 

.0016 

.0169 

.0017 

.55 

.0005 

.0000 

.28 

2.5 

Lake  Pentucket, 

.16 

4.61 

.0024 

.0202 

.0029 

*44 

.0005 

.0001 

.36 

2.0 

Millvale  Reservoir, 

.73 

5.38 

.0043 

.0275 

.0046 

.39 

.0028 

.0001 

.93 

2.0 

Hingham, 

Accord  Pond, 

.22 

3.57 

.0028 

.0159 

.0029 

.71 

.0003 

.0000 

.38 

0.9 

Holden, 

Muschopauge  Lake, 

.03 

2.83 

.0021 

.0127 

.0014 

.33 

.0007 

.0000 

.16 

1.2 

Holyokc, 

Whiting  Street  Reservoir, 

.11 

5.16 

.0032 

.0172 

.0030 

.21 

.0011 

.0000 

.23 

2.8 

Fomer  Reservoir,    . 

.26 

3.97 

.0016 

.0105 

.0019 

.16 

.0016 

.0000 

.36 

1.6 

Wright  and  Ashley  Pond, 

.14 

5.06 

.0034 

.0213 

.0034 

.21 

.0005 

.0000 

.29 

2.6 

High  Service  Reservoir, 

.14 

4.26 

.0030 

.0217 

.0034 

.19 

.0008 

.0000 

.33 

2.0 

Hudson, 

Gates  Pond,    . 

.10 

3.23 

.0027 

.0179 

.0032 

.26 

.0022 

.0000 

.22 

1.5 

Fosgate  Brook, 

.45 

6.10 

.0033 

.0171 

.0031 

.25 

.0392 

.0001 

.56 

2.6 

Huntington, 

Cold  Brook  Reservoir,    . 

.15 

3.36 

.0010 

.0061 

.0004 

.13 

.0008 

.0000 

.28 

1.4 

Ipswich, 

Dow's  Brook  Reservoir, 

.21 

5.05 

.0036 

.0181 

.0036 

.76 

.0035 

.0001 

38 

2.1 

Lawrence, 
Lee, 

Merrimack  River,  fil- 
tered. 

Codding  Brook  Upper 
Reservoir. 

Codding  Brook  Lower 
Reservoir.          ' 

Basin  Pond  Brook, 

.24 

.18 
.17 
.54 

6.19 
3.78 
3.97 
3.92 

.0053 
.0015 
.0026 
.0037 

.0122 
.0092 
.0120 
.0170 

.0009 
.0014 
.0019 

.44 
.12 
.14 
.10 

.0367 
.0042 
.0030 
.0060 

.0001 
.0000 
.0000 
.0000 

.40 
.26 
.30 
.71 

1.4 
2.0 
2.3 
1.6 

Lenox, 

Reservoir, 

.05 

7.68 

.0022 

.0070 

.0007 

.10 

.0047 

.0000 

.17 

5.6 

Leominster, 

Morse  Reservoir,     . 

.19 

2.89 

.0034 

.0198 

.0029 

.23 

.0015 

.0000 

.32 

0.5 

Haynes  Reservoir, 

.24 

2.79 

.0133 

.0321 

.0105 

.21 

.0013 

.0001 

.38 

0.6 

Fall  Brook  Reservoir,     . 

.11 

2.49 

.0020 

.0162 

.0037 

.22 

.0011 

.0000 

.28 

0.6 

Lincoln, 

Sandy  Pond,  . 

.03 

5.50 

.0033 

.0154 

.0025 

.35 

.0012 

.0000 

.16 

2.3 

Longmeadow, 

Cooley  Brook, 

.18 

4.73 

.0060 

.0105 

.0031 

.24 

.0053 

.0003 

.21 

2.8 

Lynn,     . 

Birch  Reservoir, 

.48 

5.86 

.0069 

.0312 

.0047 

.79 

.0036 

.0001 

.64 

2.3 

Walden  Reservoir,  . 

.62 

6.32 

.0071 

.0276 

.0043 

.80 

.0029 

.0001 

74 

2.6 

Hawkes  Reservoir, 

.77 

7.27 

.0078 

.0363 

.0056 

.91 

.0022 

.0001 

.96 

3.1 

Saugus  River, 

.90 

8.76 

.0084 

.0366 

.0046 

.97 

.0021 

.0002 

1.05 

4.4 

Manchester,  . 

Round  Pond, 

1.00 

6.05 

.0066 

.0271 

.0037 

.94 

.0018 

.0001 

.96 

16 

Gravel  Pond,  . 

.13 

4.60 

.0026 

.0136 

.0028 

.90 

.0005 

.0000 

.22 

1.3 

Marlborough, 

Lake  Williams, 

.19 

5.15 

.0049 

.0218 

.0043 

.53 

0072 

.0001 

.31 

2.0 
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Averages  of  Chemical  Analyses  of  Surface-water  Sources,  etc.  —  Continued. 


[Parts  in  100,000.] 


o 

a 
a 
> 
H 

a 

0 

■-  - 
^  - 

7  - 

- 

Ammonia. 

Nitrogen 
as 

o> 
E 

3 

c 
o 

o 

a 

ti 
>> 

X 

c 

Source. 

u 

o 

0 

ALBUMINOID. 

6 

= 

-= 

w 

AT 

01 

- 

z 

City  ob  Town. 

a 

o> 

fa 

"3 

o 

Si 

■3 

= 

3  a 

01 

s 

a 
d 

a 

Marlborough— Con. 

Millham    Brook    Reser- 

.45 

5.05 

.0055 

.0251 

.0050 

0069  .0001 

.56 

1.9 

Maynard, 

White  Pond,    . 

.17 

3.18 

.0017 

0111 

.0007 

.30 

.0020.0000 

.29 

1.2 

Milford,  . 

Charles  River,  filtered,   . 

.19 

3.81 

.0017 

.0072 

- 

.36 

.0125  .0000 

.29 

1.3 

Montague, 

Lake  Pleasant, 

.05 

2.91 

.0029 

.0076 

.0005 

.17 

.0032  .0000 

14 

1.0 

Nantucket,    . 

Wannacomet  Pond, 

.09 

6.47 

.0031 

.0203 

.0080 

2.11 

.0003:. 0000 

.17 

1.6 

New  Bedford, 

Little  Quittacas  Pond,    . 

.31 

3.84 

.0032 

.0257 

.0023 

.58 

.0000 

.0000 

.48 

0.9 

Great  Quittacas  Pond,    . 

.46 

3.96 

.0030 

.0208 

.0022 

.56 

.0002 

.0000 

.66 

0.8 

North  Adams, 

Notch  Brook  Reservoir, 

.07 

6.69 

.0019 

.0088 

.0019 

.10 

.0011 

.0000 

.15 

6.2 

Broad  Brook, 

.11 

3.75 

.0020 

.0077 

.0013 

.11 

.0102 

.0000 

.25 

2.2 

Northampton, 

Middle  Reservoir,   . 

.28 

4.30 

.0029 

.0160 

.0044 

.17 

.0024 

.0000 

.44 

1.9 

Mountain  Street  Reser- 

.08 

3.82 

.0014 

.0099 

.0027 

.14 

.0015 

.0000 

.17 

2.0 

voir. 
West  Brook,     . 

.08 

4.73 

.0011 

.0062 

.0009 

.14 

.0018 

.0000 

... 

2.2 

North  Andover,    . 

Great  Pond,    . 

.14 

4.60 

.0029 

.0187 

.0029 

.46 

.0013 

.0000 

.29 

1.9 

Northborough, 

Lower  Reservoir,    . 

.54 

4.23 

.0034 

.0223 

.0049 

.33 

.0027 

.0000 

.60 

1.3 

Northbridge, 

Cook  Allen  Reservoir,    . 

.21 

3.50 

.0072 

.0289 

.0140 

.27 

.0007 

.0000 

.35 

0.6 

North    Brookfield, 

Doane  Pond,  . 

.55 

3.70 

.0092 

.0285 

.0070 

.18 

.0017 

.0001 

.56 

1.1 

North  Pond,    . 

.52 

3.38 

.0087 

.0427 

.0153 

.17 

.0017 

.0000 

.57 

1.1 

Norwood, 

Buckmaster  Pond, 

.03 

6.08 

.0128 

.0205 

.0077 

.66 

.0074 

.0000 

.17 

2.2 

Orange, 

Reservoir, 

.08 

3.13 

.0006 

.0053 

.0012 

.15 

.0010 

.0000 

.24 

1.3 

Palmer, 

Lower  Reservoir,     . 

.28 

3.76 

.0060 

.0150 

.0029 

.18 

.0007 

.0000 

.31 

1.2 

Peabody, 

Brown's  Pond, 

.15 

4.37 

.0049 

.0209 

.0042 

.92 

.0110 

.0001 

.31 

1.5 

Spring  Pond.  . 

.18 

7.09 

.0058 

.0184 

.0048 

.76 

.0073 

.0001 

.32 

2.9 

Suntaug  Lake,         .   .     . 

.03 

4.78 

.0033 

.0181 

.0033 

.85 

.0008 

.0000 

.21 

2.7 

Pittsfield, 

Ashley  Lake,  . 

.24 

3.27 

.0026 

.0161 

.0027 

.10 

.0010 

.0000 

.40 

1.7 

Ashley  Brook, 

.17 

7.82 

.0032 

.0104 

.0021 

.12 

.0037 

.0000 

.35 

6.4 

Hathaway  Brook,  . 

05 

8.73 

.0005 

.0051 

.0005 

.13 

.0153 

.0000 

.18 

7.8 

Mill  Brook,      . 

20 

6.58 

.0029 

.0091 

.0023 

.14 

.0113 

.0000 

.23 

4.2 

Sacket  Brook, 

.13 

7.00 

.0010 

.0063 

.0013 

.12 

.0060 

.0000 

.32 

4.9 

Plymouth,     . 

Little  South  Pond, 

.00 

3.27 

.0049  .0185 

.0034 

.68 

.0007 

.0000 

14 

0.2 

Great  South  Pond, 

.00 

2.66 

.0039 

.0133 

.0020 

.71 

.0007 

.0000 

.12 

0.3 

Randolph, 

Great  Pond,    . 

.47 

4.73 

.0037 

.0210 

.0019 

.71 

.0040 

.0000 

.60 

1.4 

Rockport, 

Cape  Pond,     . 

.30 

10.96 

.0052 

.0279 

.0074 

4.12 

.0005 

.0000 

.34 

2.3 

Russell, 

Black  Brook,  . 

.20 

3.65 

.0014 

.0073 

.0007 

.14 

.0016 

.0001 

.24 

1.6 
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Averages  of  Chemical  Analyses  of  Surface-water  Sources,  etc.  —  Concluded. 

[Parts  in  100,000.) 


Source. 

o 

c 

a 
> 
H 

c 

o 

Ammonia. 

XlTROGEN 
AS 

•0 

§ 

X 

c 
0 

0 

ALBUMINOID. 

City  or  Town. 

0 

-a 
a 

j 

c 

"r    r. 
V  <- 

o 
S 

c 

1 

C 

i 

u 

_z 

liL 

1  '97 

a 

a 

E 

X 

c 
0 

>> 
y. 

0 

0 

a 
■0 
c 

Salem,    . 

Wenham  Lake, 

m 

7.27 

'.0089 

.0238 

.0071 

.0069 

.0003 

.50 

2.8 

Longham  Reservoir, 

.96 

8.37 

.0203 

.0337 

.0095 

1  0: 

.0184 

0004 

.78 

2.7 

Southbridge, 
South  Hadley, 

Hatchet     Brook     Reser- 
voir Xo.  3. 

Hatchet     Brook     Reser- 
voir Xo.  4. 

Leaping  Well  Reservoir, 

.23 
.30 
.06 

2.81 
2.92 
3.22 

.0041 

.0043 
1.0068 

.0201 
.0209 
.0190 

.0036 
.0034 
.0093 

.20 
.19 

„ 

.0007 
.0014 
.0027 

.0000 
.0000 
.0001 

34 
40 
.14 

0.9 
0.8 
1.0 

Buttery    Brook     Reser- 

.09 

3.98 

.0053 

.0120 

.0039 

.31 

.0255 

.0003 

.14 

1.1 

Spencer, 

Shaw  Pond,     . 

.05i  2.86  .0013 

.0148 

.0022 

1  .20 

.0037 

.0000 

.19 

1.0 

Springfield,    . 
Stockbridge,  . 

West  field    Little    River, 

filtered. 
Lake  Averic,    . 

.17 
.12 

3.30 
7.21 

.0012 
'.0023 

.0076 
.0223 

.0061 

.13 
.11 

.0057 
.0032 

.0000 
.0001 

.30 

1.3 
4.8 

Taunton, 

Assawompsett  Pond, 

.31 

3.81 

.0028 

.0189 

.0025 

.55 

.0007 

.0001 

.50 

1.1 

Elder's  Pond, 

.09 

3.36 

.0019 

.0163 

.0024 

57 

.0005 

.0000 

.28 

0.8 

Wakefield,      . 

Crvstal  Lake, 

.22 

5.82 

.0060 

.0259 

.0055 

.SI 

.0055  .0001 

.36 

2.2 

Wareham    (Onset), 

Jonathan  Pond, 

.01 

2.60 

.0011  .0088 

.0017 

.65 

.0003  .0000 

.13 

0.3 

Wayland, 

Snake  Brook  Reservoir,  . 

.83 

5.30 

.0044  .0325 

.0054 

.38 

.0015 

.0000 

.93 

1.9 

WflBtfietd, 

M  ontgomery  Reservoir,  . 

.42 

2.76   .0050  .0189 

.0040 

.14 

.0005 

.0000 

.55 

0.6 

Tekoa  Reservoir,     . 

.37 

3.18 

.0052  .0164 

.0030 

.15 

.0007 

.0000 

.45 

0.6 

Tillotson    Brook    Reser- 

.10 

3.38 

.0022 

.0077 

.0017 

.18 

.0010 

.0000 

.23 

0.8 

West  Springfield,  . 

voir. 
Darby  Brook  Reservoir, 

.13 

5.93 

.0091 

.0162 

.0070 

.28 

.0123 

.0000 

29 

3.3 

Bear  Hole  Brook,  filtered, 

.08 

6.83 

.0008  .0050 

- 

.20 

.0060 

.0001 

- 

4.3 

Weymouth,    . 

Great  Pond,    . 

.75 

4.63 

0048  .0023 

.0026 

0^ 

.0012 

.0000 

.87 

1.0 

Williamsburg, 

Reservoir, 

.15 

4  25 

.0025   00S0 

.0010 

.15 

.0005 

.0000 

.23 

1.9 

Winchester,    . 

Xorth  Reservoir,     . 

.13 

4.31 

.0058  .0204 

.0037 

.52 

.0019 

.0000 

.22 

1.8 

South  Reservoir,     . 

.12 

3.92 

.OO39!.  0178 

.0038 

.46 

.0011 

.0000 

.19 

1.5 

Middle  Reservoir,   . 

.17 

3.96 

0037  .0266 

.0048 

.50 

.0020 

.0001 

.27 

1.5 

Worcester, 

Bottomly  Reservoir, 

.29 

4.76 

.0041  .0187 

.0025 

.27 

0200 

.0001 

.49 

1.9 

Kent  Reservoir, 

.21 

3.97 

.0032 

.0163 

.0032 

.26 

.0058 

.0000 

.34 

1.5 

Leicester  Reservoir, 

.19 

3.73 

0054  .0155 

.0020 

.26 

.0043 

.0000 

.36 

1.4 

Mann  Reservoir, 

.18 

4.20 

.0025  .0150 

.0022 

.24 

.0115 

.0001 

.38 

1.6 

Upper  Holden  Reservoir, 

.20 

3.29 

OO35J.OI59 

.0046 

.23 

.0027 

.0000 

.29 

0.9 

Lower  Holden  Reservoir, 

.15 

3.01 

.0029  .0150 

.0043 

.28 

.0028 

.0000 

m 

1.0 
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Averages  of  Chemical  Analyses  of  Ground-water  Sources  for  the  Year  1912. 

[Parts  in  100,000.] 


Source. 

u 

"o 
O 

a 
.2 
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°o 
o  & 
3  a 
-a  > 

•Eta 

a 

Ammonia. 

6 
a 
*C 

_o 

O 
.12 

Nitrogen 
as 

a 

fa 

a 

City  or  Town. 

6 

s 

12 
'3 

■  c 

< 

6 

fa 
2 

at 

c 
o 
c 

1— 1 

Adams,     . 

Tubular  wells,    . 

.00112.90 

.0001 

.0007 

.0440 

.0000 

13.0 

.0035 

Amesbury, 

Tubular  wells,    . 

.13 

15.77 

.0013 

.0028 

.58 

.0005 

.0000 

8.2 

.0725 

Ashland,  . 

Tubular  wells,    . 

.01 

6.41 

.0004 

.0015 

.34 

.0010 

.0000 

1.4 

.0172 

Attleborough,  . 

Large  well, 

.04 

4.66 

.0008 

.0050 

.46 

.0140 

.0000 

2.1 

.0056 

Avon, 

Wells 

.00 

5.47 

.0001 

.0023 

.55 

.0900 

.0000 

2.4 

.0043 

Ayer, 

Large  well, 

.00 

6.75 

.0005 

.0023 

.86 

.0483 

.0000 

2.6 

.0088 

Tubular  wells,    . 

.01 

5.66 

.0006 

.0018 

.23 

.0034 

.0000 

2.7 

.0206 

Barnstable, 

Tubular  wells,    . 

.00 

3.90 

.0003 

.0015 

1.19 

.0002 

.0000 

0.8 

.0055 

Bedford,  . 

Large  well, 

.04 

3.87 

.0011 

.0029 

.37 

.0023 

.0000 

1.5 

.0164 

Billerica,  . 

Tubular  wells,    . 

.17 

7.17 

.0021 

.0049 

.41 

.0021 

.0000 

3.0 

.0483 

Braintree, 

Filter-gallery,     . 

.06 

6.72 

.0016 

.0078 

1.16 

.0658 

.0000 

2.4 

.0090 

Bridgewater,     . 

Wells 

.10 

11.12 

.0009 

.0037 

.53 

.0045 

.0000 

4.8 

.0340 

Brookfield  (East),    . 

Tubular  wells,    . 

.00 

3.30 

.0003 

.0015 

.21 

.0054 

.0000 

0.6 

.0068 

Brookline, 
Canton,    . 

Tubular  wells  and  filter- 
gallery. 
Springdalewell, 

.20 

.04 

8.69 
5.00 

.0052 
.0009 

.0070 
.0024 

.75 
.46 

.0194 
.0163 

.0001 
.0000 

4.5 
1.7 

.0385 
.0245 

Well  near  Henry's  Spring,  . 

.04 

5.22 

.0006 

.0027 

.49 

.0297 

.0000 

1.7 

.0058 

Chelmsford  Worth) , 

Tubular  wells,    . 

.08 

4.76 

.0071 

.0078 

.48 

.0412 

.0001 

2.0 

.0163 

Chicopee  (Fairview), 

Tubular  wells,    . 

.04 

3.79 

.0005 

.0015 

.11 

.0009 

.0000 

1.2 

.0284 

Cohasset, 

Tubular  wells  No.  2, 

.06 

13.56 

.0007 

.0054 

2.01 

.1325 

.0000 

6.0 

.0087 

Filter-gallery,     . 

.49 

12.27 

.2360 

.0145 

1.26 

.0030 

.0005 

5.8 

.1012 

Large  well, 

.60 

6.49 

.0112 

.0190 

.99 

.0014 

.0001 

1.8 

.1414 

Dedham, 
Douglas,  . 

Large    well    and    tubular 

wells. 
Tubular  wells,    . 

.05 
.01 

9.38 

4.87 

.0015 
.0006 

.0048 
.0019 

.97 
.35 

.1277 
.0360 

.0000 
.0000 

4.2 
1.7 

.0073 
.0157 

Dracut  Water   Sup- 
ply District). 
Dracut  (Collinsville), 

Tubular  wells,    . 
Tubular  wells,    . 

.01 
.08 

9.45 
11.33 

0008 
.0004 

.0019 
.0067 

.48 
.41 

.0574 
.0320 

.0001 
C001 

4.3 

6.0 

.0113 
.0287 

Dudley,    . 

Tubular  wells,    . 

.00 

3.56 

.0004 

.0021 

.25 

.0030 

.0000 

1.4 

.0070 

Easthampton, 

Tubular  wells,    . 

.00 

7.11 

.0003 

.0011 

.14 

.0214 

.0000 

4.0 

.0068 

Easton,     . 

Well 

.00 

4.93 

.0003 

.0023 

.61 

.0567 

.0000 

1.9 

.0040 

Edgartown, 

Large  well, 

.00 

3.33 

.0006 

.0014 

.91 

.0028 

.0000 

0.6 

.0070 

Fairhaven, 

Tubular  wells,    . 

.36 

7.15 

.0011 

.0094 

1.00 

.0552 

.0000 

2.7 

.0120 

Foxborough,     . 

Tubular  wells,    . 

.00 

3.97 

.0010 

.0019 

.41 

.0340 

.0000 

1.6 

.0043 

Framingham,  . 

Filter-gallery, 

.0010.31 

.0076 

.0066 

1.13 

.0197 

.0000 

5.1 

.0052 

Franklin, 

Tubular  wells,    . 

.00   4.64 

.0004 

.0015 

.48 

.0325 

.0000 

1.8 

.0117 

Grafton, 

Filter-gallery, 

.05  13.03 

.0017 

.0045 

1.56 

.2533 

.0001 

4.7 

.0100 

No.  34. 
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Averages  of  Chemical  Analyses  of  Ground-water  Sources,  etc. 

[Parts  in  100,000.] 


Continued. 


Source. 

a 

o 

a  2 
o  o 

■v  C. 

Ammonia. 

o 

Nitrogen 
as 

tr. 

GO 

City  or  Town. 

<n 

<r 

C 

_o 
"o 
O 

3  a 

TS  > 

■SB 
s 

6 
E 

1  c 

< 

O 

a 

E 

a 
•c 

i 

a 

c 
S 

Granville, 

Well 

.01 

4.20 

.0011 

.0021 

.12 

.0102 

.0000 

2.1 

.0095 

Groton,     . 

Large  well, 

.00 

5.10 

.0006 

.0020 

.23 

.0027 

.0000 

3.2 

.0063 

Groton  (West  Groton 

W.  S.  Dist.). 
Hingham, 

Tubular  wells,    . 

Wells 

.00 
.09 

4.78 
6.50 

.0002 
.0118 

.0012 
.0073 

.21 

.77 

.0195 
.0137 

.0000 
.0005 

2.9 
2.1 

.0060 
.0125 

Hopkinton, 

Tubular  wells,    . 

.00 

11.30 

.0003 

.0020 

1.10 

.3067 

.0000 

5.4 

.0057 

Kingston, 

Tubular  wells,    . 

.00 

4.64 

.0005 

.0013 

.78 

.0046 

.0000 

1.3 

.0080 

Leicester, 

Wells 

.14 

7.37 

.0005 

.0062 

.35 

.0820 

.0000 

3.3 

.0120 

Leicester       (Cherry 
Vallev  and  Roch- 
dale W.  8.  Dist.). 

Littleton, 

Wells 

Tubular  wells,    . 

.04 
.00 

5.17 
4.18 

.0055 
.0003 

.0054 
.0018 

.30 
.25 

.0054 
.0227 

.0000 
.0000 

2.5 
2.0 

.0042 
.0031 

Lowell, 

Boulevard  wells  (tubular), 

.26 

5.98 

.0300 

.0058 

.36 

.0221 

.0001 

2.9 

.0816 

Manchester, 

Wells 

.00 

11.72 

.0007 

.0021 

1.94 

.1583 

.0000 

4.3 

.0120 

Mansfield, 

Large  well, 

.00 

5.58 

.0007 

.0024 

.48 

.1222 

.0000 

1.6 

.0045 

Marblehead, 

Wells  Nos.  1  and  2,     . 

.05 

65.62 

.0005 

.0026 

20.92 

.0162 

.0000 

24.7 

.0282 

Well  No.  2,  filtered,    . 

.00 

25.72 

.0007 

.0032 

2.17 

.0094 

.0000 

13.6 

.0039 

Marion,     . 

Tubular  wells,    . 

.00 

3.82 

.0004 

.0015 

.72 

.0196 

.0000 

1.2 

.0040 

Marshfield, 

Well, 

.00 

14.00 

.0016 

.0018 

4.20 

.1650 

.0000 

3.3 

.0030 

Medway,  . 

Tubular  wells,    . 

.00 

6.95 

.0004 

.0013 

.54 

.0473 

.0000 

3.2 

.0039 

Merrimac, 

Tubular  wells,    . 

.00 

6.28 

.0005 

.0015 

.50 

.0230 

.0000 

2.4 

.0233 

Methuen, 

Tubular  wells,    . 

.31 

7.30 

.0020 

.0096 

.45 

.0112 

.0000 

3.2 

.0893 

Middleborough, 

Well 

.28 

6.58 

.0055 

.0062 

.68 

.0437 

.0000 

2.8 

.1509 

Millbury, 

Well 

.01 

5.22 

.0007 

.0038 

.46 

.0180 

.0000 

2.5 

.0104 

Millis, 

Spring 

.00 

7.10 

.0000 

0008 

.73 

.1600 

.0000 

4.2 

.0020 

Monson,    . 

Large  well, 

.00 

3.37 

.0005 

0022 

.16 

.0157 

.0000 

1.5 

.0040 

Natick,     . 

Large  well, 

.00 

8.94 

.0003 

0024 

.73 

.0296 

.0000 

4.9 

.0066 

Needham, 

Well  No.  1, 

.00 

7.62 

.0003 

0026 

.84 

.1517 

.0000 

3.0 

.0033 

Well  No.  2, 

.00 

7.22 

.0006 

0025 

.79 

.  1342 

.0000 

3.0 

.0035 

Hicks  Spring,     . 

.00 

5.68 

.0005 

0039 

.59 

.0983 

.0000 

2.1 

.0037 

Newburyport, 

Wells  and  springs, 

.05 

8.52 

.0023 

0071 

1.14 

.0164 

.0000 

3.5 

.0191 

Newton,   . 

No.  Attleborough,    . 

Tubular  wells  and   filter- 
gallery. 
Wells,           .... 

.00 
.00 

5.60 
6.95 

.0007 
.0002 

0030 
0029 

.47 
.69 

.0344 
.0583 

.0000 
.0000 

2.4 
3.2 

.0057 
.0060 

Norton,    . 

Tubular  wells,    . 

.00 

4.82 

.0004 

0010 

.41 

.0000 

.0000 

1.5 

.0072 

Oak  Bluffs, 

Springs 

.00 

4.68 

.0008 

0035 

.91 

.0095 

.0000 

0.7 

.0058 

Oxford,     . 

Tubular  wells,    . 

.00 

5.00 

.0004    .0015 

.33 

.0643 

.0000 

1.9 

.0033 
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Averages  of  Chemical  Anahjses  of  Ground-water  Sources,  etc.  —  Concluded. 

[Parts  in  100,000.] 


Source. 

o 
O 

a 

_o 

c  g 
o  o 
o  — 

a  a 

TS  ? 

o 

Ammonia. 

6 

a 

_o 

3 

o 

.16 

Nitrogen 

A8 

cr. 

■ 

01 

a 
u 

a 

X 

Citt  or  Town. 

S 
c 

fa 

•6 
"3 

■  - 

s>  a 
< 

m 

$ 

g 

2 

5 

a 

8 

Palmer  (Bondsville), 

Tubular  wells,    . 

.00 

5.1.8 

.0009 

.0929 

.0099 

.0000 

1.9 

.0186 

Peabody, 

Tubular  wells,    . 

.40 

7.54 

.0124 

.0047 

.68 

0021 

.0001 

3.0 

.1656 

Pepperell, 

Tubular  wells,    . 

.00 

3.40 

-.0005 

.0015 

.19 

.0007 

.0000 

1.6 

.0037 

Plainville, 

Tubular  wells,   . 

.07 

5.22 

.0004 

.0016 

.35 

.0002 

.0000 

2.3 

.0846 

Provincetown, 

Tubular  wells  in  Truro, 

.00 

8.55 

.0004 

.0015 

3.11 

.0042 

.0000 

1.8 

.0063 

Reading,  . 

Filter-gallery, 

1.09 

11.82 

.0243 

.0218 

2.81 

.0022 

.0002 

3.0 

.2225 

Filtered  water,   . 

.36 

21.76 

.0024 

.0125 

2.81 

.0051 

.0075 

12.1 

.0187 

Scituate,  . 

Tubular  wells,    . 

.00 

16  02 

.0002 

.0015 

3.48 

.2550 

.0000 

6.6 

.0071 

Sharon, 

Well, 

.00  10.73 

.0003 

.0019 

1.36 

.2650 

.0000 

4.8 

.0057 

Sheffield, 

Spring 

.00 

3.60 

.0003 

.0015 

.09 

.0020 

.0000 

1.7 

.0030 

Shirley,     . 

Well 

.00 

3.20 

.0003 

.0008 

.25 

.0292 

.0000 

1.0 

.0044 

South  Hadley  (Fire 

District  No.  2). 
Tisbury,   . 

Large  well, 

Well, 

.00 
.00 

3.84 
4.28 

.0005 
.0005 

.0016 
.0015 

.14 
.97 

.0305 
.0034 

.0000 
.0000 

1.4 
0.8 

.0052 
.0105 

Uxbridge, 

Tubular  wells,    . 

.00 

5.38 

.0002 

.0012 

.57 

.0775 

.0000 

2.0 

.0147 

Walpole,    . 

Tubular  wells,    . 

.00 

4.67 

.0005 

.0017 

.41 

.0368 

.0000 

1.9 

.0053 

Waltham, 

Old  well,     . 

.08 

8.52, 

.0029 

.0038 

.85 

.0282 

.0000 

3.9 

.0375 

New  well,  .... 

01 

7.58| 

.0019 

.0041 

.70 

.0306 

.0000 

3.6 

.0081 

Ware, 

Wells 

.00 

5.33, 

.0006 

.0017 

.34 

.0927 

.0000 

2.1 

.0038 

Wareham  (Fire  Dis- 
trict). 
Webster,   . 

Tubular  wells,    .  • 

Wells 

.00 
.01 

3.67 
5.00 

.0007 
.0012 

.0018 
.0037 

.63 
.34 

.0016 
.0158 

.0000 
.0000 

1.1 

2.2 

.0050 
.0117 

Wellesley, 

Tubular  wells,    . 

.00 

10.32 

.0006 

.0019 

1.00 

.0988 

.0000 

4.8 

.0047 

Well  at  Williams  Spring,     . 

.00 

13.17J 

.0058 

.0020 

1.24 

.4983 

.0000 

5.1 

.0137 

Westborough,   . 

Filter  basin, 

.00 

3.07 

.0011 

.0108 

.29 

.0000 

.0000 

1.0 

.0113 

Westford, 

Tubular  wells,    . 

.00 

3.91 

.0003 

.0011 

.18 

.0035 

.0000 

1.6 

.0053 

Weston,     . 

Well 

.I'll 

7.63! 

.0007 

.0032 

.68 

.0747 

.0000 

2.9 

.0067 

Winchendon,     . 

Wells 

03 

4.08 

.0303 

.0037 

.16 

0055 

.0000 

1.4 

.0143 

Wohurn,   . 

Wells 

.00 

10.3*1 

.0012 

.0040 

1.50 

.0263 

.0000 

4.9 

.0046 

Worthington,    . 

Springs 

.06 

2.39 

.0020 

.0036 

.11 

.0024 

.0000 

1.1 

.0375 

Wrantham, 

Tubular  wells,    . 

.00   3.481 

.0002 

.0012 

.33 

.0080 

.0000 

1.2 

.0044 
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EXAMINATION  OF  RIVERS. 


All  of  the  important  rivers  of  the  State  have  been  examined  during 
the  year,  and  the  condition  of  each  is  described  on  pages  41  to  46. 

The  rainfall  in  the  spring  of  1912  was  higher  than  the  average  and 
was  distributed  in  such  a  way  as  to  produce  a  high  flow  in  the  streams 
in  the  months  of  March,  April  and  May.  There  was  almost  no  rainfall 
in  the  month  of  June,  and  a  continued  deficiency  until  December.  The 
total  rainfall,  especially  in  the  period  from  June  to  November,  was  much 
less  than  the  average  and  the  flow  of  streams  below  the  normal  for  that 
period,  though  somewhat  higher  on  the  whole  than  in  the  same  period  of 
the  two  preceding  years. 

Under  these  conditions  there  has  been  a  somewhat  greater  flow  in  the 
streams  and  a  greater  amount  of  water  available  for  the  dilution  of  the 
sewage  and  other  polluting  matters  which  are  discharged  into  the  streams 
than  in  the  years  1910  and  1911. 

On  nearly  all  of  the  important  streams  of  the  State  stations  were  estab- 
lished many  years  ago  at  which  samples  of  the  water  have  been  collected 
for  chemical  examination  to  determine  the  changes  taking  place  from 
time  to  time  in  the  condition  of  the  water.  The  samples  are  for  the  most 
part  collected  during  the  six  drier  months  of  the  year,  from  June  to 
November  inclusive,  since  in  that  part  of  the  year  the  dilution  of  sewage 
in  polluted  streams  is  least  and  the  effect  of  pollution  most  noticeable. 
In  a  few  cases  samples  are  collected  monthly  throughout  the  year. 
During  the  year  1912  chemical  analyses  were  made  of  samples  of  water 
collected  from  the  following  streams  at  monthly  intervals,  in  some  cases 
during  the  entire  year :  — 


Assabet. 

Blackstone. 

Charles. 

Chicopee. 

Concord. 

Connecticut. 

Deerfield. 

French. 

Green. 

Hoosick. 

Housatonic. 

Merrimack. 

Mill  (Northampton). 


Miller's. 

Nashua. 

Nemasket. 

Neponset. 

Quaboag. 

Quinebaug. 

Salisbury  Plain. 

Shawsheen. 

Sudbury. 

Taunton. 

Ten  Mile. 

Ware. 

Westfield. 
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Blackstone  River. 
A  general  statement  of  the  condition  of  this  river  in  the  year  1912 
will  be  found  on  page  41. 

blackstone  river. 

Chemical  Examination  of  Water  from  Blackstone  River.  —  Averages 
for  Six  Months,  from  June  to  November,  inclusive. 

Blackstone  River,  below  Cherry  Valley. 

[Parts  in  100,000.] 


_2 

Residue  on 

Ammonia. 

6 

.2 

O 

3 
o 

Nitrogen 

•a 
s 

s 

3 

a 
o 
9 

a 
q 

>, 

Evaporation. 

© 

ALBUMINOID. 

as 

Year. 

"3 

a 

1 

-a 
"o 

13 
s 

■a 

a 

9 

0. 

■S 

1 

i 

8 

d 

13 

o 
O 

o 
H 

3~ 

2 

O 

Q 

3 
DQ 

% 

% 

o 

a 

1908,       . 

_ 

20.57 

3.83 

.1531 

.0624 

.0508 

.0116 

5.76 

.0020 

.0007 

_ 

_ 

1909,       . 

.35 

13.93 

3.34 

.0681 

.0470 

.0334 

.0136 

3.70 

.0125 

.0003 

.80 

- 

1910,       . 

.32 

16.42 

3.92 

.0633 

.0489 

.0387 

.0102 

4.02 

.0146 

.0002 

.85 

- 

1911, 

- 

21.02 

4.40 

.1277 

.0726 

.0559 

.0167 

5.70 

.0080 

.0005 

1.15 

_ 

1912,"      . 

- 

44.10 

11.04 

.2514 

.2884 

.1023 

.1861 

10.70 

.0002 

.0004 

3.08 

- 

1  August  omitted. 

Blackstone  River,  between  Mill  Brook  Channel  and  the  Sewage  Precipitation  Works 

of  the  City  of  Worcester. 

[Parts  in  100,000.] 


Residue  on 

Ammonia. 

Nitrogen 

Year. 

0 

■6 

-d 

S-2 

a 

T3 

a 

a 

9 

S 

0 

CJ 

m  3 

d 

3 

O 

o 
a 

o 

2 

"fl 

!3 

3 
02 

O 

H 

►J 

£ 

H 

« 

O 

£ 

£ 

w 

1887 

0.91 

_ 

_ 

.2686 

.1741 

_ 

_ 

1.35 

.0160 

_ 

_ 

1888 

0.76 

- 

- 

.2658 

.1112 

.0557 

.0555 

1.50 

.0382 

.0041 

_ 

1889 

0.86 

- 

- 

.3980 

.1430 

.0772 

.0658 

1.32 

.0177 

.0026 

_ 

1890 

1.14 

9.92 

3.03 

.2107 

.1246 

.0673 

.0573 

1.07 

.0250 

.0015 

2.9 

1891 

1.10 

17.42 

5.59 

.4913 

.1950 

.1127 

.0823 

2.29 

.0192 

.0037 

5.0 

1892 

0.52 

20.75 

6.30 

.3547 

.1433 

.0708 

.0725 

2.43 

.0227 

.0108 

6.1 

1893 

0.40 

16.98 

4.55 

.1480 

.0588 

.0240 

.0348 

1.01 

.0115 

.0015 

6.3 

1894 

0.66 

16.93 

4.76 

.0548 

.0380 

.0236 

.0144 

0.74 

.0115 

.0005 

4.4 

1896 

0.49 

14.17 

4.50 

.0613 

.0414 

.0243 

.0171 

0.92 

.0163 

.0006 

3.4 

1896 

0.51 

12.90 

2.93 

.0780 

.0415 

.0282 

.0133 

0.97 

.0147 

.0015 

3.4 

1897 

0.85 

26.45 

7.68 

.1130 

.0674 

.0362 

.0312 

0.89 

.0090 

.0024 

4.2 

1898 

0.33 

17.42 

5.62 

.0857 

.0619 

.0260 

.0359 

0.96 

.0053 

.0010 

4.6 

1899 

0.14 

34.38 

10.60 

.2583 

.0788 

.0390 

.0398 

_ 

_ 

.0004 

14.3 

1900 

0.05 

16.48 

3.38 

.1068 

.0518 

.0210 

.0308 

1.03 

.0107 

.0012 

3.6 

1901 

0.23 

31.03 

11.68 

.1410 

.0548 

.0309 

.0239 

_ 

_ 

.0023 

13.8 

1902 

0.10 

46.15 

12.47 

.2453 

.0728 

.0274 

.0454 

_ 

_ 

.0010 

16.5 

1903 

0.18 

24.06 

6.80 

.2836 

.0750 

.0472 

.0278 

_ 

_ 

.0027 

8.4 

1904 

0.12 

44.68 

17.08 

.1228 

.0434 

.0225 

.0209 

_ 

_ 

.0008 

14.7 

1905 

0.21 

50.36 

19.49 

.0952 

.0492 

.0203 

.0289 

_ 

_ 

.0003 

29.3 

1906 

0.11 

40.07 

15.25 

.0688 

.0421 

.0189 

.0232 

_ 

.0032 

.0002 

20.3 

1907 

0.04 

44.07 

17.67 

.0613 

.0343 

.0180 

.0163 

_ 

_ 

.0003 

_ 

1908 

0.16 

23.67 

5.55 

.0990 

.0291 

.0153 

.0138 

3.23 

.0134 

.0014 

_ 

1909 

- 

52.97 

18.55 

.1865 

.0381 

.0239 

.0142 

4.80 

.0033 

.0010 

_ 

1910 

0.15 

50.92 

18.97 

.1933 

.0545 

.0309 

.0236 

4.07 

.0023 

.0009 

_ 

1911 

0.11 

44.64 

15.70 

.1920 

.0449 

.0212 

.0237 

4.03 

.0170 

.0009 

_ 

1912 

0.10 

40.05 

10.91 

.2047 

.0352 

.0225 

.0127 

3.58 

.0027 

.0011 

- 
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blackstone  river. 

Chemical  Examination  of  Water  from  Blackstone  River,  etc.  — 

Continued. 


Blackstone  River,  below  Sewage  Precipitation  Works. 

[Parts  in  100,000.] 


C 

"o 
O 

Resid 

UE  ON 

Ammonia. 

6 
a 

o 

Evaporation. 

1 

ALBUMINOID. 

AS 

Year. 

"3 
1 

O.'S 

ST 

3 

o 

> 
m 

5 

o 

-a 
a 
a> 
a 

§ 

DQ 

I 

g 

TO 

i 

a 

T3 
u 

as 

K 

1890, 
1891, 
1892, 
1893, 
1894, 
1895, 
1896, 
1897, 
1898, 
1899, 
1900, 
1901, 
1902, 
1903, 
1904, 
1905, 
1906, 
1908, 
1909, 
1910, 
1911. 
1912, 

0  97 

1  05 
0  63 
0  51 
0.40 
0.71 
0  30 
0  73 
0  23 
0.14 
0  22 
0  09 
0.15 
0  39 

0.19 
0.19 
0  30 

0.21 
0.23 

11.36 
22.25 
26.80 
30.00 
29.30 
22.15 
26.03 
25. 9S 
25.63 
44.02 
24.57 
31.12 
49.62 
31.08 
50.25 
59.84 
49.69 
38.80 
53.79 
52.15 
53.25 
48.90 

3.10 

6.60 

7.75 

7.13 

5.86 

5.18 

6.53 

4.97 

6.73 

9.67 

4.48 

6.90 

13.38 

9.48 

13.73 

17.97 

11.42 

7.63 

12.12 

12.52 

13.15 

10.08 

.2907 
.6367 
.5240 
.5680 
.6189 
.3246 
.2831 
.3650 
.3064 
.5251 
.4430 
.4580 
.7296 
.3880 
.6381 
.4936 
.6330 
.9407 
1.0567 
1.0090 
.9967 
1.1700 

.1492 
.1508 
.1810 
.1453 
.1390 
.0898 
.0898 
.1122 
.0868 
.1707 
.1249 
.1293 
.1284 
.1080 
.1523 
.0985 
.1818 
.1490 
.1282 
.1654 
.1608 
.1673 

.0722 
.0883 
.0958 
.0900 
.1113 
.0597 
.0600 
.0782 
.0560 
.0912 
.0621 
.0772 
.0736 
.0545 
.0601 
.0597 
.0580 
.0781 
.0792 
.0817 
.0651 
.0904 

.0770 
.0625 
.0852 
.0553 
.0277 
.0301 
.0298 
.0340 
.0308 
.0795 
.0628 
.0521 
.0548 
.0535 
.0922 
.0388 
.1238 
.0709 
.0490 
.0837 
.0957 
.0769 

1.46 
2.61 
3.13 
2.76 
2.63 
1.86 
2.10 
1.61 
1.55 
3.26 
2.13 
3.42 
2.97 

5.34 
6.92 
5.68 
6.54 
6.11 

.0270 
.0233 
.0137 
.0285 
.0212 
.0267 
.0217 
.0207 
.0132 
.0108 
.0110 
.0090 

.0055 
.0040 
.0067 
.0015 
.0152 
.0164 

.0018 
.0040 
.0050 
.0126 
.0071 
.0063 
.0118 
.0063 
.0119 
.0068 
.0145 
.0058 
.0033 
.0062 
.0027 
.0008 
.0130 
.0033 
.0075 
.0034 
.0072 
.0096 

3.9 

6.2 

10.3 

10.9 

10.6 

7.3 

9.7 

6.9 

9.2 

16.1 

7.3 

10.8 

12.5 

10.4 

16.9 

29.3 

15.0 

6.3 

Blackstone  River,  at  Uxbridge. 


1887, 
1888, 
1889, 
1890, 
1891, 
1892, 
1893, 
1894, 
1895, 
1896, 
1897, 
1898, 
1899, 
1900, 
1901, 
1902, 
1903, 
1904, 
1905, 
1906, 
1907, 
1908, 
1909, 
1910, 
1911, 
1912, 


.15 

.30 
.20 
.21 
.19 
.87 
.31 
.22 
.26 
,28 
.21 


6.42 


10.16 
9.36 
11.74 
13.07 
12.95 
12.68 
11.60 
10.59 
18.34 
13.42 
13.91 
14.17 
13.16 
13.78 
16.34 
14.73 
14.23 
16.33 
18.31 
22.53 
23 .  10 
21.91 


1.52 

2.12 
2.61 
1.88 
2.37 
2.03 
2.69 
2.67 
2.47 
2:78 
3.11 
2.04 
2.67 
2.56 
2.52 
2.74 
2.55 
3.10 
2.58 
4.07 
4.35 
4.69 
3.85 
3.06 


.1129 
.1155 
.1133 
.1629 
.2280 
.2840 
1985 
1456 
0906 
1129 
1029 
0801 
2490 
2260 
3159 
3462 
3030 
2399 
3928 
2218 
2331 
2387 
3473 
4963 
3717 


.0271 
028S 
0296 
0231 
0175 
0227 
0207 
0243 
0258 
0257 
0280 
0264 
0359 
0347 
0285 
0270 
0262 
0282 
0246 
0242 
0238 
0253 
0273 
0356 
0293 
0345 


.0222 
.0192 
0174 
.0117 
.0162 
.0140 
0183 
0182 
0221 
0215 
0219 
0310 
0257 
0240 
0218 
0215 
0214 
0203 
0200 
0182 
0196 
0216 
0302 
0225 
0288 


.0104 
.0057 
.0058 
.0065 
.0067 
.0060 
.0076 
.0036 
.0065 
.0045 
0049 
.0090 
0045 
0052 
0047 
0068 
0043 
0042 
0056 
0057 
0057 
0054 
0068 
0057 


0.79 
0.68 
0.66 
0.79 
1.04 
0.99 
1.20 
1.57 
1.34 
1.38 
1.32 
1.00 
2.17 
1.76 
1.50 
1.95 
1.74 
2.12 
2.65 
2.10 
2.36 
3.05 
3.64 
4.62 
4.15 
4.06 


.0360 
.0310 
.0333 
.0259 
.0425 
.0313 
.0623 
.0673 
.0631 
.0477 
.0652 
.0470 
.0510 
.0558 
.0195 
.0210 
.0210 
.0408 
.0175 
.0252 
.0330 
.0408 
.0325 
.0498 
.0558 
.0497 


.0007 
.0009 
.0005 
.0007 
.0007 
.0050 
.0050 
0OC5 
.0091 
.0051 
.0076 
.0141 
.0060 
.0035 
.0018 
.0024 
.0022 
0025 
.0009 
.0040 
.0071 
.0066 
0043 
.0173 
.0137 
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blackstone  river. 

Chemical  Examination  of  Water  from  Blackstone  River,  etc. 

Concluded. 

Blackstone  River,  at  Millville. 

[Parts  in  100,000.] 


Year. 


1887, 
1888, 
1889, 
1890, 
1891, 
1892, 
1893, 
1894, 
1895, 
1896, 
1897, 
1898, 
1899, 
1900, 
1901, 
1902, 
1903, 
1904, 
1905, 
1906, 
1907, 
1908, 
1909, 
1910, 
1911, 
1912, 


.31 
.41 
.38 
.26 
.24 
.37 
.23 
.47 
.51 
.35 
.45 
.51 
.20 
.29 
.31 
.28 
.33 
.29 
.28 
.37 
.37 
.33 

.30 
.33 

.29 


Residue  on 
Evaporation. 


5.22 

6.71 
7.48 
6.70 
7.43 
8.42 
8.67 
8.53 
7.66 
7.12 
12.50 
9.33 
8.62 
9.43 
8.46 
8.71 
10.76 
9.02 
10.43 
9.S5 
11.87 
13.94 
14.35 
15.20 


1.40 

2.24 
2.35 
1.62 
1.73 
2.16 
2.55 
1.69 
1.98 
2.17 
2.44 
1.82 
2.13 
2.24 
1.85 
2.06 
2.03 
2.15 
2.21 
2.53 
3.17 
3.32 
2.79 
2.18 


0468 
0467 
0499 
0736 
1105 
1143 
0677 
0510 
0356 
0484 
0509 
0325 
.1310 
,1168 
.1420 
.1623 
,1397 
.1079 
.1956 
.1526 
,1521 
.1295 
.1595 
.2350 
.1787 
.2433 


ALBUMINOID. 


0220 

0296 
0273 
0196 
0384 
0294 
0119 
0172 
0233 
0237 
0258 
0240 
0301 
0254 
0288 
0284 
0233 
0235 
0311 
0306 
0240 
.0232 
.0267 
.0277 
.0268 
.0283 


0233 
0213 
0152 
0234 
0210 
0087 
0139 
0180 
0180 
0210 
0193 
0247 
0219 
0227 
0238 
0189 
0201 
0222 
0251 
0181 
0185 
0220 
0234 
0222 
0249 


0063 
0060 
0044 
0150 
0084 
0032 
0033 
0053 
0057 
0048 
0047 
0054 
0035 
0061 
.0046 
.0044 
.0034 
.0089 
0055 
.0059 
.0047 
.0047 
.0043 
.0046 
.0034 


O 


0.51 
0.50 
0.45 
0.53 
0.72 
0.63 
0.77 
0.89 
0.90 
0.97 
0.92 
0.63 
1.31 
1.15 
0.87 
1.20 
1.10 
1.26 
1.67 
1.27 
1.61 
1.78 
2.27 
3.01 
2.94 
2.91 


Nitrogen 


0210 
0278 
0167 
0229 
0308 
0217 
0385 
0273 
0383 
0413 
0445 
.0240 
.0310 
.0417 
.0155 
.0195 
.0192 
.0337 
.0207 
.0188 
.0247 
.0258 
.0225 
.0290 
.0355 
.0421 


.0004 
.0003 
.0003 
.0006 
.0002 
.0011 
.0012 
.0024 
.0027 
.0019 
.0023 
.0049 
.0039 
.0006 
.0010 
.0010 
.0009 
.0008 
.0006 
.0014 
.0024 
.0019 
.0013 
.0051 
.0064 


2.3 

2.2 
2.0 
2.6 
2.8 
3.2 
3.3 
3.1 
2.5 
4.6 
3.4 
3.1 
2.8 
2.9 
2.9 
2.9 
2.4 
3.1 
3.4 


Note.  —  The  sewage  purification  works  of  the  city  of  Worcester  were  put  in  operation  in  1890,  since 
which  time  a  portion  of  the  sewage  of  the  city  has  been  treated.  The  works  were  enlarged  in  1893  and 
since  that  time  practically  all  of  the  dry-weather  flow  of  sewage  has  been  treated. 
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Charles  River. 
A  general  statement  of  the  condition  of  this  river  in  the  year  1912  will 
be  found  on  page  41. 

charles  river. 

Chemical  Examination  of  Water  from  Charles  River.  —  Averages  for 
Six  Months,  from  June  to  November,  inclusive. 

Charles  River,  above  Mil  ford. 

[Parts  in  100,000.] 


Residue  on 
Evaporation. 

Ammonia. 

Nitrogen 

A3 

-3 

9 
E 

3 

1 

o 

5 
a 
o 
a 

ALBUMINOID. 

Year. 

C 

"3 

a 

~3 

-3 
o 
> 

1 

O 

a 

O 

6 
a 

m 

2 

a 

1 

1 

9 

3 
-3 

2 

0 

00 

m 

3 
02 

3 

:S 

•- 

OS 

0 

h 

hJ 

£ 

h 

Q 

O 

£ 

z    | 

O 

K 

1899,       . 

.28 

3.98 

1.70 

.0017 

.0248 

.0223 

.0025 

.27 

.0027 

.0003 

.48 

0.6 

1900, 

.49 

3.93 

1.67 

.0017 

.0251 

.0231 

.0020 

.25 

.0030 

.0000  ! 

.64 

0.5 

1901, 

.46 

4.30 

2.48 

.0066 

.0286 

.0247 

.0039 

.25 

.0060 

.0002  1 

.65 

0.6 

1902, 

.58 

4.42 

1.90 

.0025 

.0248 

.0210 

.0038 

.29 

.0057 

.0001  I 

.70 

1.1 

1903, « 

.55 

4.17 

1.86 

.0015 

.0203 

.0171 

.0032 

.28 

.0080 

.0001 

.68 

0.8 

1904,2 

.49 

3.95 

1.83 

.0117 

.0267 

.0209 

.0058 

.33 

.0035 

.0001 
.0001 

.62 

1.1 

1905, » 

.55 

3.77 

1.62 

.0020 

.0229 

.0201 

.0028 

.31 

.0033 

.56 

0.8 

1906,3 

1     .62 

4.05 

1.90 

.0032 

.0257 

.0230 

.0027 

.30 

.0073 

.0001 

.68 

0.6 

1907, 

.43 

3.79 

1.59 

.0020 

.0198 

.0173 

.0025 

.32 

.0047 

.0001 

.48 

0.8 

1908, 

.36 

3.11 

1.43 

.0023 

.0198 

.0171 

.0027 

.33 

.0025 

.0001 

.42 

0.5 

1909, 

.31 

3.52 

1.62 

.0030 

.0207 

.0176 

.0031 

.32 

.0012 

.0000 

.39 

0.7 

1910, 

.37 

3.47 

1.34 

.0042 

.0231 

.0204 

.0027 

.37 

.0011 

.0001 

.46 

0.8 

1911, 

.40 

3.94 

1.48 

.0036 

.0210 

.0183 

.0027 

.42 

.0007 

.0000 

.56 

1.1 

1912, 

.38 

3.62 

1.29 

.0037 

.0226 

.0182 

.0044 

.37 

.0018 

.0001 

.45 

1.0 

1  October  omitted. 


2  Two  months. 


*  Three  months. 


Charles  River, 

below  Milford. 

1898, 

.63 

10.47 

3.08 

.1195 

.0597 

.0422 

.0175 

2.47 

1            1 
;.0473  1.0064 

.69 

2.4 

1899, 

.50 

12.52 

3.12 

.3487 

.1345 

.0803 

.0542 

3.00 

.0063  1.0008 

1.12 

2  6 

1900, 

.56 

12.85 

2.65 

.7123 

.0764 

.0563 

.0201 

2.74 

.0140    .0055  ; 

.93 

3.1 

1901, 

.63 

9.52 

3.37 

.1419 

.0451 

.0317 

.0134 

1.40 

.0422  '.0048  , 

.86 

2.6 

1902, 

.52 

10.74 

3.38 

.2118 

.0658 

.0406 

.0252 

2.21 

1.0236    .0049  [ 

1.02 

2.7 

1903,1 

.49 

9.03 

2.85 

.2237 

0479  j .0277 

.0202 

1.36 

.0396    .0050  ' 

.66 

2.5 

1904,' 

.50 

9.20 

2.94 

.2105 

.0508  J. 0350 

.0158 

1.44 

.0513    .0055 

.63 

2.6 

1906,3 

.68 

8.76 

2.90 

.1536 

.0568    .0427    .0141 

1.64 

.0160    .0012 

.92 

2.0 

1907, 

.54 

12.95 

2.83 

.4607 

.0864  ,.0525  1.0339 

2.94 

0352    .0021 

.86 

3.2 

1908, 

.48 

10.81 

3.48 

.3925 

.0598  i.0347  '.0251 

1.79 

.0218    .0049 

.64 

1909, 

.50 

12.66 

4.07 

.5658 

.0479  i.0399  1.0080 

1.89 

.0273    .0064 

.72 

_ 

1910, 

1     .57 

15.21 

3.83 

.8038 

.0640 

.0499    .0141 

3.01 

.0248    .0082 

.88 

4.2 

1911, 

i     .58 

14.12 

3.64 

.2881 

.0447 

.0323    .0124 

2.51 

i . 0785  1.0114 

.75 

4.4 

1912, 

1     -47 

15.99 

3.24 

5413 

.0480 

.0370    .0110 

2.67 

.0880    .0101 

.64 

5.5 

1  November  omitted. 


1  Four  months. 


1  June  omitted. 
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CHARLES  RIVER. 

Chemical  Examination  of  Water  from  Charles  River,  etc.  —  Concluded. 
Charles  River,  opposite  Pumping  Station  of  Brookline  Water  Works.' 

[Parts  in  100,000.] 


Yeab. 


1887, 

188S, 

1895, 

1897, 

1898, 

1899, 

1900, 

1901, 

1902, 

1903, 

1904, 

1905, > 

1906, i 

1907,  i 

1908, i 

1909, * 

1910, 

1911, 

1912, 


.83 
.98 
.74 

1.02 
.87 
.46 
.56 
.92 
.52 
.71 
.51 
.84 

1.05 
.63 
.55 
.65 
.60 
.85 

'  .56 


Residue  on 
Evaporation. 


5.37 
4.87 
4.91 
5.36 
5.22 
5.03 
4.96 
5.45 
5.46 
6.22 
5.24 
5.93 
6.00 
6.15 
5.93 
5.75 
6.71 
7.42 
6.30 


1.62 
1.92 
2.08 
2.45 
2.40 
1.92 
1.60 
2.60 
2.03 
2.30 
2.17 
2.60 
2.77 
2.40 
2.29 
2.00 
2.79 
3.02 
2.07 


Ammonia. 

g 

ALBUMINOID. 

-a 
> 

-a 

B 

•v 

a 

$ 

0 

H 

1 

5 

9 

0, 

oo 

s 

0Q 

o 

2 

.0013 

.0282- 

_ 

_ 

.44 

.0014 

.0264 

.0240 

.0024 

.37 

.0004 

.0237 

.0207 

.0030 

.48 

.0012 

.0288 

.0262 

.0026 

.43 

.0012 

.0303 

.0281 

.0022 

.39 

.0011 

.0262 

.0230 

.0032 

.45 

.0018 

.0252 

.0229 

.0023 

.46 

.0020 

.0314 

.0275 

.0039 

.41 

.0031 

.0234 

.0211 

.0023 

.57 

0031 

.0240 

.0223 

.0017 

.53 

.0021 

.0224 

.0208 

.0016 

.55 

.0029 

.0318 

.0277 

.0041 

.54 

.0039 

.0294 

.0267 

.0027 

.53 

.0022 

.0246 

.0228 

.0018 

.64 

.0035 

.0248 

.0222 

.0026 

.65 

.0023 

.0254 

.0236 

.0018 

.69 

.0028 

.0289 

.0260 

.0029 

.83 

.0040 

.0302 

.0258 

.0044 

.80 

.0043 

.0298 

.0237 

.0061 

.85 

NlTBOGEN 


0087 
0062 
0055 
0067 
0035 
0025 
0020 
.0047 
.0045 
.0065 
0060 
.0056 
.0032 
.0026 
.0036 
.0015 
.0013 
.0032 
.0012 


0002 
0001 
0001 
0001 
0001 
0000 
0001 
0001 
0001 
0001 
.0002 
.0001 
.0001 
.0002 
.0001 
.0001 
.0001 
.0001 


- 

- 

.75 

1.5 

.86 

1.5 

.92 

1.4 

.62 

1.5 

.70 

1.4 

.95 

1.4 

.64 

1.6 

.80 

1.5 

.67 

1.6 

.92 

1.5 

1.17 

1.4 

.73 

1.7 

61 

1.7 

.75 

1.5 

.72 

1.8 

1.10 

2  0 

.69 

2.1 

1  Five  months. 


5  Two  months. 


Charles  River, 

opposite  Pumping 

Station  of  Waltham  Water  Works. 

1887, 

.67 

6.02 

1.62 

.0029 

.0274 

_ 

_ 

.48 

.0043 

_ 

_ 

_ 

1888, 

.82 

5.47 

1.88 

.0035 

.0310 

.0265 

.0045 

.41 

.0087 

.0002 

- 

- 

1897, 

.95 

6.06 

2.45 

.0056 

.0322 

.0299 

.0023 

.53 

.0073 

.0002 

.83 

1.9 

1898, 

.81 

5.74 

2.46 

.0050 

.0329 

.0296 

.0033 

.44 

.0043 

.0001 

.85 

1.6 

1899, 

.41 

5.50 

1.81 

.0047 

.0264 

.0248 

.0016 

.51 

.0051 

.0002 

.52 

1.9 

1900, 

.52 

5.93 

1.68 

.0064 

.0282 

.0259 

.0023 

.53 

.0070 

.0002 

.58 

1.7 

1901, 

.82 

5.93 

2.72 

.0065 

.0322 

.0289 

.0033 

.44 

.0067 

.0002 

.85 

1.8 

1902, 

.45 

6.21 

1.97 

.0084 

.0258 

.0228 

.0030 

.62 

.0077 

.0003  i 

.59 

2.0 

1903, 

.64 

6.06 

2.21 

.0078 

.0267 

.0239 

.0028 

.58 

.0084 

.0003  i 

.71 

2.0 

1904, 

.55 

6.08 

2.22 

.0062 

.0317 

.0266 

.0051 

.62 

.0095 

.0002  i 

.62 

2.0 

1905, 

.79 

6.29 

2.54 

.0077 

.0363 

.0308 

.0055 

.58 

.0075 

.0002  1 

.80 

1.7 

1906, 

1.00 

6.70 

2.58 

.0063 

.0335 

.0297 

.0038 

.59 

.0038 

.0002  ! 

.98 

1.8 

1907, i 

.58 

6.22 

2.24 

.0067 

.0278 

.0247 

.0031 

.63 

.0058 

.0002  i 

.65 

2.0 

1908, 

.62 

6.50 

2.49 

.0048 

.0344 

.0284 

.0060 

.69 

.0027 

.0001 

.64 

1.9 

1909, 

.54 

6.79 

2.36 

.0063 

.0349 

.0298 

.0051 

.76 

.0026 

.0002  1 

.53 

2.0 

1910, 

.59 

7.37 

2.87 

.0078 

.0336 

.0299 

.0037 

.81 

.0037 

.0003  i 

.56 

2.4 

1911, 

.75 

7.47 

2.95 

.0086  1.0343 

.0308 

.0035 

.85 

.0030 

.0003 

.87 

2.3 

1912, 

.57 

7.59 

2.32 

.0095  .0320 

.0280 

.0040 

.92 

.0038 

.0002 

.63 

2.6 

1  July  omitted. 


No.  34.] 


EXAMINATION  OF  RIVERS. 


233 


Chicopee  River. 
A  general  statement  of  the  condition  of  this  river  during  the  year  1912 
will  be  found  on  page  46. 

chicopee  river. 

Chemical  Examination  of  Water  from  Chicopee  River  and  its  Tribu- 
taries. —  Averages  for  Six  Months,  from  June  to  November,  in- 
clusive. 

Ware  River,  below  Ware. 

[Parts  in  100,000.] 


C 

"o 

O 

Residue  on 
Evaporation. 

Ammonia. 

a 

a 

*C 
o 

— 

Nitrogen 
as 

-i 
S 

£ 

r. 
C 
O 
Q 

a 
s 
•b 
>> 

5 

9 

ALBUMINOID. 

Year. 

"3 

a 
o.- 

3" 

3 

0 

H 

T3 
g 

5 

a 

o 

O. 
03 

1 

B 

z       < 

i 

a 

a 
« 

1898, 

.64 

4.42 

1.94 

.0028 

.0332 

.0250 

.0082 

.19 

.0025 

.0003 

77 

1.0 

1899 

.46 

4.82 

1.77 

.0052 

.0371 

.0268 

.0103 

.25 

.0015 

.0004 

6ft 

0.9 

1900 

.51 

4.93 

1.64 

.0066 

.0321 

.0243 

.0078 

.25 

.0030 

.0003 

73 

1.1 

1901 

.73 

4.79 

2.15 

.0082 

.0300 

.0242 

.0058 

.18 

.0044 

.0002 

K4 

1.3 

1902 

-.76 

4.86 

2.17 

.0071 

.0348 

.0252 

.0096 

.23 

.0040 

.0003 

93 

1.0 

1903 

i 

.68 

4.83 

2.18 

.0072 

.0345 

.0240 

.0105 

.25 

.0034 

.0003 

78 

0.8 

1904 

l 

.60 

5.60 

2.36 

.0043 

.0411 

.0285 

.0126 

.29 

.0046 

.0004 

7? 

1.1 

1908 

.56 

7.38 

2.86 

.0265 

.0418 

.0264 

.0154 

.37 

.0033 

.0005 

Rfl 

_ 

1909 

l 

.61 

8  63 

3.05 

.0354 

.0569 

0357 

.0212 

.44 

.0015 

0006 

08 

_ 

1910 

.57 

9.82 

4.39 

.0655 

.0622 

.0426 

.0196 

.60 

.0040 

.0011 

M 

_ 

1911 

.70 

9.15 

3.37 

.0396 

.0554 

.0375 

.0179 

.48 

.0015 

.0003 

m 

_ 

1912 

.62 

10.93 

3.23 

.0592 

.0717 

.0491 

.0226 

.61 

.0015 

.0014 

OS 

- 

1  September  omitted. 


Quaboag  River,  below  Palmer 

1899, 

.35 

4.54 

1.68 

.0048 

.0252 

.0208 

.0044 

.26 

.0060 

.0002 

.44 

1  1 

1900 

.40 

4.56 

1.58 

.0038 

.0218 

.0176 

.0042 

.26 

.0062 

.0001 

.48 

1  ?, 

1901 

.42 

4.32 

1.74 

.0043 

.0255 

.0202 

.0053 

.23 

.0052 

.0002 

.53 

1.1 

1902 

.41 

4.55 

1.64 

.0077 

.0242 

.0196 

.0046 

.33 

.0085 

.0002 

.53 

1  2 

1903 

.44 

4.36 

1.67 

.0090 

.0242 

.0186 

.0050 

.27 

.0092 

.0033 

.51 

1  0 

1904 

.40 

4.68 

1.70 

.0191 

.0253 

.0195 

.0058 

.31 

.0082 

.0002 

.50 

1  1 

1908 

.36 

5.31 

1.98 

.0061 

.0207 

.0149 

.0058 

.40 

.0070 

.0003 

.42 

_ 

1909 

.31 

5.43 

1.95 

.0068 

.0211 

.0165 

.0046 

.41 

.0058 

.0003 

.47 

_ 

1910 

.44 

6.05 

2.28 

.0043 

.0238 

.0168 

.0070 

.52 

.0057 

.0003 

.73 

_ 

1911 

l 

.39 

5.94 

2.08 

.0060 

.0191 

.0145 

.0046 

.44 

.0032 

.0002 

,53 

_ 

1912 

.40 

7.63 

2.08 

.0087 

.0209 

.0144 

.0065 

.46 

.0068 

.0001 

.58 

- 

1  Four  months. 


Swift  River,  below  Bondsville. 


1908,1 
1909, » 
1910, 
1911, 
1912, 


5.45 
4.60 
5.28 
5.05 
5.43 


2.42 
1.70 
2.05 
2.12 
1.96 


.0047 
.0016 
.0031 
.0021 
.0158 


0217 
0196 
0261 
0278 
0298 


0132 
0139 
0196 
0193 
0220 


.0085 
.0057 
.0065 
.0085 
.0078 


.21 
.22 
.25 
.21 
.2(1 


.0013 
.0000 
.0010 
.0007 
.0010 


.0002 
,0001 
.0001 
.0000 
.0003 


.44 
.  SO 
.60 

.74 
.55 


1  Three  months. 


1  Two  months. 


Chicopee  River,  at  Indian  Orchard. 


1908, i 
1909, « 
1910, 
1911, 
1912, 


5.21 
5.82 
6.14 
6.12 
6.83 


1.98 
2.08 
2.06 
2.10 
2.03 


.0100 
.0094 
,0099 
,0081 
0159 


,0240 
0220 
0239 
0275 
0287 


0177 
0162 
0191 
0184 
0221 


0063 
0058 
0048 
0091 
0066 


.33 
.80 

.44 
.42 

.50 


0056 
0046 
0052 
0067 
0108 


.0003 
.0004 
.0003 
,0004 
0005 


.62 
.46 
.50 
.57 
.47 


1  Five  months. 
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Concord  River. 
A  general  statement  of  the  condition  during  the  year  1912  of  the 
Assabet  and  Sudbury  rivers,  tributaries  of  the  Concord  River,  will  be 
found  on  pages  41  and  44. 


concord  river. 

Chemical  Examination  of  Water  from  Concord  River  and  its  Tribu- 
taries. —  Averages  for  Six  Months,  from  June  to  November,  in- 
clusive. 

Sudbury  River,  below  Saxonville. 

[Parts  in  100,000.] 


"o 
O 

Ammonia. 

1 

o 
3 
o 

Nitrogen 

i 

3 

O 
O 

a 
ft 

H 
>> 

X 

O 

Evaporation. 

6 
a 
u 

ALBUMINOID. 

as 

Year. 

o 

o.S 
»  ?« 

OM 

"c3 
O 

■a 
p 
> 
"o 

a 

o 

-a 

a 

IB 

ft 

s 

to 

05 

a 

OJ 
g 

.1 

2 

i 

03 

H 

1901, 

1902, 

1903, 

1904, 

1906, l 

1907,2 

1908,' 

1909, 

1910, 

1911, 

1912, 

.84 
.38 
.52 
.48 
.67 
.65 
.44 
.43 
.49 
.37 
.49 

7.22 
6.39 

7.77 
9.58 
6.88 
9.07 
9.67 
6.81 
9.78 
9.03 
8.83 

3.37 

2.57 
2.78 
3.57 
2.90 
3.28 
3.72 
2. 59 
3.45 
3.08 
2.75 

.0073 
.0150 
.0028 
.0569 
.0258 
.1357 
.0039 
.0174 
.0454 
.0287 
.0238 

.0624 
.0424 
.0549 
.0587 
.0525 
.0653 
.0634 
.0330 
.0606 
.0410 
.0365 

.0431 

.0272 
.0296 
.0385 
.0381 
.0347 
.0374 
.0256 
.0345 
.0281 
.0253 

.0193 
.0152 
.0253 
.0202 
.0144 
.0306 
.0260 
.0074 
.0261 
.0129 
.0113 

.38 
.60 
.65 
.87 
.56 
.84 

1.06 
.64 
.83 
.92 

1.19 

.0050 
.0103 
.0080 
.0193 
.0058 
.0063 
.0128 
.0043 
.0040 
.0120 
.01.37 

.0005 
.0005 
.0002 
.0032 
.0004 
.0004 
.0009 
.0005 
.0010 
.0009 
.0031 

1.05 
.55 
.83 
.88 
.92 
.84 
.69 
.64 
.65 
.54 
.72 

1.9 
2.2 
2.1 
2.5 
1.9 
2.1 

1  June  omitted. 


2  Three  months. 


3  August  omitted. 


Assabet  River,  above  Westborough. 


1909, 
1910, 
1911, 
1912, 


.56 

6.01 

2.20 

1.0048 

.0217 

.0194 

.0023 

.36 

.0015 

.0001 

.69 

.90 

7.37 

3.12 

1.0029 

.0251 

.0229 

.0022 

.38 

.0035 

.0001 

.86 

.97 

8.02 

3.39 

;  .0061 

.0441 

.0354 

.0087 

.45 

.0023 

.0002 

1.20 

.72 

7.00 

2.36 

.0073 

.0255 

.0228 

.0027 

.44 

.0061 

.0002 

.87 

Assabet  River,  below 

West 

borou 

gh. 

1909, 

1.70 

19.24 

8.91 

.4140 

.2281 

.1616 

.0665 

1.94 

.0005 

.0005 

2.90 

_ 

1910, 

2.23 

17.07 

7.00 

.2898 

.  1334 

.1018 

.0316 

2.16 

.0078 

.0018 

2.20 

- 

1911, 

.83 

12.09 

4.01 

.0556 

.0460 

.0373 

.0087 

1.87 

.0967 

.0121 

1.24 

- 

1912, 

.66 

12.71 

4.01 

.0975 

.0419 

.0357 

.0062 

2.20 

.1998 

.0132 

.95 

" 

Assabet  River 

,  above  Hudson 

1908,» 

.49 

5.97 

2.16 

.0044 

.0241 

.0200 

.0041 

.54 

.0072 

.0003 

.59 

_ 

1909, 

.39 

6.37 

2.33 

.0070 

.0306 

.0261 

.0045 

.52 

.0037 

.0002 

.50 

- 

1910, 

.57 

6.90 

3.08 

.0058 

.0346 

.0296 

.0050 

.61 

.0055 

.0002 

.67 

- 

1911, 

.57 

6.82 

2.51 

.0059 

.0295 

.0248 

.0047 

.57 

.0077 

.0002 

.81 

- 

1912, 

.45 

6.51 

2.13 

.0075 

.0297 

.0234 

.0063 

.62 

.0108 

.0002 

.59 

September  omitted. 
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concord  river. 

Chemical  Examination  of  Water  from  Concord  River  and  its  Tribu- 
taries, etc.  —  Concluded. 

Assabet  River,  below  Hudson. 

[Parts  in  100,000.] 


Residue  on 
Evaporation. 

Ammonia. 

Nitrogen 
as 

■d 

o 

i 

o 
S 
a 
o 
a 
>. 

M 

o 

albuminoid. 

Year. 

jo 

O 

"3 

o 

■r    = 
m   M 

6 
a 

u 

fa 

~3 
o 
H 

-a 
o 

> 

"3 
3 

■6 
s 

•§ 
o 
o. 

a: 

3 
CO 

1 

3 

o 

I 

2 

1 

2 

i 

S 

c 
-c 
Si 

189S, 

.79 

5.61 

2.38 

.0062 

.0335 

.0291 

.0044 

.39 

.0063 

.0003 

.87 

1.6 

1899, 

.50 

8.30 

3.01 

.0205 

.0457 

.0383 

.0074 

.80 

.0020 

.0004 

.73 

2.1 

1900, 

.48 

8.05 

2.05 

.03S2 

.0501 

.0362 

.0139 

1.27 

.0028 

.0007 

.72 

2.0 

1901, 

.66 

5.47 

2.38 

.0193 

.0375 

.0295 

.0080 

.79 

.0107 

.0005 

.91 

1.8 

1902, 

.64 

7.06 

2.69 

.0189 

.0464 

.0330 

.0134 

.84 

.0077 

.0005 

.74 

1.9 

1903, » 

.51 

5.71 

2.17 

.0092 

.0287 

.0222 

.0065 

.56 

.0073 

.0006 

.60 

1.7 

1904,2 

.44 

7.67 

2.60 

.0329 

.0375 

.0312 

.0063 

1.43 

.0073 

.0005 

.64 

1.9 

1908, 

.51 

9.17 

3.50 

.0198 

.0396 

.0294 

.0102 

1.32 

.0072 

.0005 

.82 

- 

1909, 

.51 

8.81 

3.26 

.0161 

.0403 

.0296 

.0107 

.98 

.0022 

.0002 

.64 

- 

1910, 

.69 

13.83 

3.83 

.0413 

.0428 

.0337 

.0091 

1.27 

.0048 

.0002 

1.24 

- 

1911, 

.64 

12.83 

4.30 

.0817 

.0532 

.0400 

.0132 

.90 

.0043 

.0003 

1.06 

_ 

1912, 

.78 

18.08 

3.99 

.0213 

.0752 

.0494 

.0258 

1.02 

.0053 

.0002 

1.28 

- 

1  June  omitted. 


2  Three  months. 


Assabet  River, 

above  Maynaro 

_ 

1904. 

1  .53 

5.65 

2.30 

.0046 

.0275 

.0231 

.0044 

|  .64 

.0035 

.0001 

.63 

1.8 

1906, 

.75 

5.53 

2.26 

.0065 

.0290 

.0254 

.0036 

.48 

.0035 

0003 

.97 

1.5 

1907, > 

.68 

5.35 

1.80 

.0047 

.0255 

.0211 

.0044 

1  .50 

.0043 

,i2 

73 

1.6 

1908, 

.52 

6.91 

2.32 

.0093 

.02S8 

.0248 

.0040 

1  1.03 

.0030 

.0002  | 

.63 

- 

1909, 

.43 

6.18 

2.13 

.0068 

.0343 

.0277 

.0066 

72 

.0023 

.0001 

.62 

- 

1910, 

.54 

7.70 

2.82 

.0098 

.0337 

.0291 

.0046 

.98 

.0017 

.0003 

.64 

- 

1911, 

.57 

7.67 

2.33 

.00S7 

.0327 

.0277 

.0050 

.85 

.0065 

.0004  ! 

.73 

- 

1912, 

.57 

7.92 

2.15 

.0058 

.0316 

.0242 

.0074 

1.06 

.0032 

.0002  J 

.65 

- 

1  Four  months. 


Assabet  River, 

below  Maynarc 

1898, 

.77 

5.93 

2.59 

.0020 

.0387 

.0301 

.00S6 

.43 

.0030 

.0003 

.89 

1.5 

1S99, 

.51 

6.70 

2.21 

.0185 

.0414 

.0327 

.0087 

.73 

.0043 

.0003 

.62 

1.7 

1900, 

.50 

5.72 

1.73 

.0217 

.0386 

.0304 

.0082 

.70 

.0031 

.0002 

.59 

1.4 

1901, 

.73 

6.57 

2.67 

.0211 

.0428 

.0351 

.0077 

.45 

.0052 

.0002 

.90 

1.6 

1902, 

.69 

7.27 

2.87 

.0099 

.0592 

.0381 

.0211 

.57 

.0033 

.0002 

.83 

1.6 

1903, 

.61 

6.40 

2.58 

.0170 

.0457 

.0322 

.0135 

.48 

.0037 

.0003 

.S3 

1.6 

1904, 

- 

8.48 

3.21 

.0143 

.0678 

.0412 

.0266 

.74 

.0043 

.0002 

1.05 

1.7 

1906, 

.88 

6.68 

2.64 

.0290 

.0448 

.0312 

.0136 

.58 

.0047 

.0003 

.91 

1.6 

1907, " 

.79 

7.64 

2.76 

.0299 

.0391 

.0274 

.0117 

.69 

.0060 

.0003 

.86 

1.6 

1908, 

.45 

11.46 

3.98 

.0675 

.06S4 

.03S1 

.0303 

1.37 

.0028 

.0012 

.89 

- 

1909, 

- 

13.97 

4.21 

.1208 

.0991 

.0529 

.0462 

1  22 

.0007 

.0006 

1.34 

- 

1910, 

.59 

13.15 

4.68 

.0708 

.0685 

.0446 

.0239 

1.82 

.0038 

.0006 

.85 

- 

1911, 

.58 

12.73 

4.17 

.0738 

.0650 

.0408 

.0242 

1.41 

0060 

.0006 

1.08 

- 

1912, 

- 

12.94 

3.92 

.1205 

.0771 

.0494 

.0277 

1.46 

.0026 

.0010 

1.04 

- 

1  Four  months. 


Concord  River,  at  BiUerica. 

1902, 

.68 

5.98 

2.18 

.0091 

.0347 

.0272 

.0075 

.53 

.0052 

.0004 

.78 

1.7 

1903 

.64 

5.71 

2.26 

.0097 

.0317 

.0258 

.0059 

.49 

.0058 

.0005 

.72 

1.8 

1904 

.64 

6  05 

2.31 

.0077 

.0341 

.0255 

.0086 

.55 

.0072 

.0002 

.75 

1.7 

1908 

.37 

8.04 

2.65 

.0107 

0251 

.0216 

.0035 

.96 

.0104 

.0005 

.54 

- 

1909 

.49  I 

7.71 

2.78 

.012S 

.0298 

.0267 

.0031 

.75 

.0058 

.0013 

.65 

- 

1910 

.49  1 

7.31 

3.00 

.0142 

0325 

.0292 

.0033 

1.01 

.0055 

.0004 

.58 

- 

1911 

.45  ! 

11.14 

4.05 

.0181 

.0525 

.0287 

.0238 

1.16 

.0132 

.0008 

1.14 

- 

1912 

i 

.53 

10.90 

3.08 

.0187 

.0433 

.0274 

.0159 

.97 

.0140 

.0008 

.82 

- 

1  September  omitted. 
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Connecticut  River. 
A  general  statement  of  the  condition  of  this  river  during  the  year  1912 
will  be  found  on  page  42. 

connecticut  river. 

Chemical  Examination  of  Water  from  Connecticut  River.  —  Averages 
for  Six  Months,  from  June  to  November,  inclusive. 

Connecticut  River,  at  Northfield  Farms. 

[Parts  in  100,000.] 


Residue  on 

Ammonia. 

Nitrogen 
as 

•6 

8 

i 

C 

"3 
O 

6 

9 
M 

6 

a 

o 

3 
O 

3 

a 

o 

a 
o 
a 
>> 

X 

O 

Yeah. 

"3 
o 
H 

«  J 

O.tS 

»  ?„ 

3" 

"5 

0 

•73 

a 

> 
"o 

5 

a 

T3 

a 
| 

m 

1 
I 

S 

a 

T3 

u 

a 

H 

1899, 

.30 

7.32 

2.17 

.0016 

.0189 

.0158 

.0031 

.11 

.0023 

.0001 

.85 

3.6 

1900, 

.47 

6.24 

2.11 

.0023 

.0190 

.0154 

.0036 

.09 

.0030 

.0001 

.95 

2.9 

1901, 

.31 

6.12 

2.39 

.0016 

.0146 

.0122 

.0024 

.10 

.0037 

.0002 

.72 

3.2 

1902, 

.30 

5.57 

2.02 

.0014 

.0124 

.0110 

.0014 

.08 

.0057 

.0001 

.60 

2.9 

1903, 

.23 

6.83 

2.18 

.0037 

.0169 

.0143 

.0026 

.14 

.0028 

.0002 

.68 

3.4 

1904, 

.27 

6.44 

2.44 

.0023 

.0158 

.0130 

.0028 

.12 

.0038 

.0001 

.73 

3.4 

1906, 

.34 

6.50 

2.17 

.0040 

.0201 

.0181 

.0020 

.14 

.0023 

.0002 

.76 

3.2 

1907, 

.36 

5.91 

2.06 

.0020 

.0141 

.0122 

.0019 

.16 

.0048 

.0002 

.66 

3.0 

1908, 

.28 

S.33 

2.78 

.0058 

.0200 

.0177 

.0023 

.22 

.0018 

.0001 

.70 

- 

1909, 

.29 

7.32 

2.89 

.0031 

.0142 

.0124 

.0018 

.16 

.0017 

.0002 

.82 

- 

1910, 

.31 

7.52 

3.10 

.0064 

.0174 

.0152 

.0022 

.17 

.0018 

.0001 

.77 

- 

1911, 

.32 

7.28 

2.44 

.0066 

.0172 

.0143 

.0029 

.16 

.0022 

.0001 

.70 

- 

1912, 

.36 

7.43 

1.63 

.0066 

.0185 

.0148 

.0037 

.16 

.0012 

.0001 

.70 

" 

Connecticut  River 

,  below  Sj. 

ringfield. 

1888,   . 

.35 

5.34 

1.24 

.0032 

.0182 

.0143 

.0039 

.15 

.0082 

.0002 

_ 

_ 

1899, 

.33 

6.61 

1.99 

.0093 

.0238 

.0195 

.0043 

.23 

.0042 

.0003 

.67 

3.1 

1900, 

.44 

6.64 

1.90 

.0098 

.0250 

.0176 

.0074 

.20 

.0034 

.0002 

.89 

3.1 

1901, 

.32 

6.03 

2.34 

.0061 

.0190 

.0153 

.0037 

.18 

.0048 

.0003 

.65 

3.0 

1902, 

.31 

5.83 

2.13 

.0062 

.0180 

.0140 

.0040 

.16 

.0055 

.0005 

.61 

3.0 

1903, 

.30 

6.12 

2.04 

.0098 

.0202 

.0147 

.0055 

.24 

.0058 

.0004 

.61 

2.7 

1904,» 

.22 

5.22 

1.87 

.0098 

.0187 

.0125 

.0062 

.21 

.0047 

.0002 

.48 

2.4 

1906,2 

.35 

7.14 

2.61 

.0082 

0204 

.0151 

.0043 

.24 

.0026 

.0004 

.71 

2.8 

1907, « 

.38 

6.27 

2.46 

.0069 

.0163 

.0131 

.0032 

.24 

.0050 

.0003 

.67 

2.9 

1908, 

.32 

8  58 

2.61 

.0214 

.0223 

.0165 

.0058 

.38 

.0040 

.0004 

.81 

- 

1909, 

.29 

6.02 

2.25 

.0079 

.0156 

.0118 

.0038 

.22 

.0018 

.0003 

.65 

- 

1910, 

.33 

8.67 

3.60 

.0155 

.0241 

.0188 

.0053 

.37 

.0028 

.0003 

.89 

- 

1911, 

.38 

7.66 

2.56 

.0140 

.0181 

.0147 

.0034 

.28 

.0018 

.0005 

.70 

- 

1912, 

.31 

8.22 

3.02 

.0136 

.0228 

.0167 

.0061 

.16 

.0022 

.0004 

.74 

" 

1  Three  months. 


2  June  omitted. 


8  Four  months. 
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Deerfield  River. 
A  general  statement  of  the  condition  of  this  river  in  the  year  1912 
will  be  found  on  page  46. 

deerfield  river. 
Chemical  Examination  of  Water  from  Deerfield  River  and  Tributary. 
—  Averages  for  Six  Months,  from  June  to  November,  inclusive. 

Deerfield  River,  at  Shelburne  Falls. 

[Parts  in  100,000.] 


C 

"3 
O 

Residue  on 

Ammonia. 

6 
a 
"C 

o 

3 

o 

Nitrogen 

-a 
9 

e 

i 

3 

a 

3 
B 
S 

M 

o 

Evaporation. 

£ 

albuminoid. 

AS 

Year. 

1 

0 

0 

«  P. 

3 

o 
H 

•a 

a 
> 

"o 

5 

-a 
o 
•S 

a 
o 
a. 

n 

3 

S 

I 

1 

is 

1 
1 

w 

1901, 

.34 

4.02 

1.82 

.0057 

.0200 

.0171 

.0029 

.09 

.0078 

.0001 

.63 

1.7 

1902, 

.29 

3.62 

1.46 

.0051 

.0151 

.0126 

.0025 

.08 

.0055 

.0002 

.51 

1.7 

1903,» 

.26 

3.74 

1.35 

.0023 

.0131 

.0113 

.0018 

.09 

.0038 

.0002 

.44 

1.5 

1904, 

.24 

4.15 

1.52 

.0040 

.0115 

.0097 

.0018 

.11 

.0110 

.0001 

.39 

2.1 

1908, 

.33 

4.93 

1.93 

.0017 

.0128 

.0108 

.0020 

.14 

.0030 

.0001 

.44 

- 

1909, 

.26 

4.56 

1.62 

.0009 

.0150 

.0129 

.0021 

.12 

.0005 

.0001 

.47 

- 

1910, 

.26 

4.62 

1.69 

.0025 

.0141 

.0108 

.0033 

.13 

.0010 

.0001 

.45 

- 

1911, 

.35 

4.80 

1.88 

.0035 

.0156 

.0119 

.0037 

.13 

.0027 

.0000 

.59 

- 

1912,1 

.29 

4.48 

1.65 

.0024 

.0149 

.0122 

.0027 

.11 

.0008 

.0001 

.42 

- 

1  Four  months.  *  October  omitted. 

Green  River,  below  Greenfield. 


1903, 

.05 

7.75 

2.23 

.0152 

.0143 

.0086 

.0057 

.21 

.0078 

.0005 

.15 

3.9 

1904, 

.07 

6.93 

2.01 

.0151 

.0382 

.0138 

.0244 

.28 

.0100 

.0006 

.22 

3.8 

1908,   . 

.17 

11.06 

2.97 

.0665 

.0337 

.0131 

.0206 

.45 

.0043 

.0011 

.33 

- 

1909,   . 

.14 

7.82 

2.54 

.0459 

.0333 

.0151 

.0182 

.37 

.0038 

.0011 

.23 

- 

1910,   . 

.17 

8.33 

3.16 

.0775 

.0284 

.0169 

.0115 

.37 

.0025 

.0012 

.23 

- 

1911,   . 

.21 

9.23 

2.44 

.0684 

.0228 

.0115 

.0113 

.48 

.0033 

.0014 

.37 

- 

1912, 

.17 

18.02 

2.71 

.0099 

.0352 

.0092 

.0260 

.23 

.0017 

.0003 

.44 

- 

Deerfield  River, 

below  Green  River. 

1908, 

.26 

7.35 

2.28 

.0075 

.0154 

.0098 

.0056 

.20 

.0025 

.0002 

.37 

- 

1909, 

.28 

5.55 

1.83 

.0043 

.0121 

.0104 

.0017 

.14 

.0012 

.0001 

.41 

- 

1910, 

.24 

5.82 

2.37 

.0093 

.0128 

.0112 

.0016 

.16 

.0008 

.0003 

.31 

- 

1911, 

.34 

5.82 

2.06 

.0078 

.0143 

.0106 

.0037 

.16 

.0025 

.0005 

.52 

- 

1912, 

.25 

5.23 

1.63 

.0070 

.0140 

.0107 

.0033 

.17 

.0030 

.0001 

.37 

- 
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French  River. 
A  general  statement  of  the  condition  of  this  river  in  the  }rear  1912 
will  be  found  on  page  43. 


trench  river. 

Chemical  Examination  of  Water  from  French  River. —  Averages  for 
Six  Months,  from  June  to  November,  inclusive. 

French  River,  below  Webster. 

[Parts  in  100,000.] 


"o 
O 

Residue  on 
Evaporation. 

Ammonia. 

6 

a 

o 

o 

Nitrogen 

o 

a 

3 

a 
o 

a 

So 
>. 

O 

6 

albuminoid. 

AS 

Year. 

o 

H 

a 

fl-2 
cS 

co  3 
Ow 

"3 

0 

H 

-d 
P 

"o 

5 

-3 

c 
o 
a, 

ED 

m 

I 
si 
E 

1 
-a 
u 

H 

1899, 

.44 

5.67 

2.07 

.0238 

.0612 

.0384 

.0228 

.42 

.0024 

.0007 

.66 

1.6 

1900, 

,52 

5.79 

2.10 

.0202 

.0475 

.0357 

.0118 

.46 

.0062 

.0007 

.78 

1.5 

1901, 

.50 

5.29 

2.25 

.0090 

.0390 

.0265 

.0125 

.33 

.0044 

.0002 

.75 

1.2 

1902, 

.42 

4.92 

1.99 

.0057 

.0391 

.0264 

.0127 

.39 

.0038 

.0002 

.65 

1.2 

1903, 

.48 

4.67 

1.88 

.0049 

.0352 

.0241 

.0111 

.40 

.0058 

.0002 

.72 

0.9 

1904, 

.44 

6.02 

2.18 

.0267 

.0434 

.0281 

.0153 

.58 

.0042 

.0004 

.70 

1.3 

1906, 

.61 

5.08 

2.19 

.0063 

.0353 

.0246 

.0107 

.40 

.0038 

.0003 

.81 

0.9 

1907, « 

.54 

6.28 

2.62 

.0117 

.0544 

.0304 

.0240 

.49 

.0035 

.0004 

.69 

1.2 

1908, 

.44 

7.17 

2.82 

.0086 

.0507 

.0310 

.0197 

.61 

.0037 

.0010 

.81 

- 

1909, 

.50 

7.42 

2.61 

.0267 

.063S 

.0385 

.0253 

.77 

.0055 

.0012 

.72 

- 

1910, 

.44 

8.27 

3.55 

.0512 

.0527 

.0321 

.0206 

.78 

.0016 

.0021 

.79 

- 

1911, 

.57 

10.23 

3.17 

.0219 

.0652 

.0405 

.0247 

.89 

.0015 

.0004 

.94 

- 

1912, 

.49 

9.78 

3.77 

.0420 

.0745 

.0399 

.0346 

.82 

.0060 

.0021 

.87 

- 

1  Four  months. 
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Hoosick  River. 
A  general  statement  of  the  condition  of  this  river  in  the  year  1912 
will  be  found  on  page  43. 

HOOSICK  RIVER. 

Chemical  Examination  of  Water  from  Hoosick  River. —  Averages  for 
Six  Months,  from  June  to  November,  inclusive. 

Hoosick  River,  at  Williamstown. 

[Parts  in  100,000.] 


u 

o 

"o 
U 

Residue  on 
Evaporation. 

Ammonia. 

6 

O 

Nitrogen 
as 

£ 

3 
09 

c 

0 
3 
c 
o 
So 
>> 

X 

O 

i 

ALBUMINOID. 

Year. 

~3 
O 

H 

a 

ro  SI 

"3 
o 

c-1 

-d 
o 
_> 

"3 

Q 

T3 
O 

■0 

a 

o 

0. 

to 

o 

S 

1 
9 

c 

-5 

a 

1887, 

,, 

12.05 

1.22 

.0065 

.0190 

- 

- 

.23 

.0232 

- 

- 

- 

1888, 

.12 

10.82 

1.90 

.0026 

.0210 

.0142 

.0068 

.27 

.0247 

.0015 

- 

" 

1894, 

.37 

13.56 

2.74 

.0166 

.0361 

.0224 

.0137 

.50 

.0102 

.0014 

.42 

9.0 

1895, 

.34 

14.20 

3.26 

.0190 

.0424 

.0241 

.0183 

.63 

.0090 

.0020 

.63 

9.0 

1896, 

•21 

11.71 

2.39 

.0295 

.0267 

.0172 

.0095 

i    .39 

.0133 

.0018 

.33 

8.6 

1897, 

.26 

11.32 

2.39 

.0174 

.0312 

.0173 

.0139 

.30 

.0265 

.0011 

.31 

7.9 

1898, 

.27 

10.46 

2.38 

.0223 

.0311 

.0210 

.0101 

I      31 

.0170 

.0007 

.34 

6.6 

1899, 

.30 

15.21 

3.31 

.0252 

.0622 

.0379 

.0243 

.64 

.0070 

.0029 

.62 

8.3 

1900, 

•  28  , 

14.20 

2.79 

.0433 

.0547 

.0301 

.0246 

i     .60 

.0087 

.0043 

.58 

7.8 

1901, 

.» 

13.02 

3.70 

.0400 

.0520 

.0250 

.0270 

.43 

.0152 

.0024 

.53 

7.3 

1902, 

.22 

10.62 

2.87 

0069 

.0307 

.0172 

.0135 

.34 

.0123 

.0014 

.40 

6.4 

1903, 

.17 

10.50 

2.37 

.0272 

.0264 

.0151 

.0113 

.29 

.0183 

.0019 

.33 

7.5 

1904, 

.13 

12.30 

3.23 

.0677 

.0310 

.0191 

.0119 

.45 

.0203 

.0024 

.29 

8.3 

1905, 

.20 

11.09 

2.81 

.0295 

.0265 

.0156 

.0109 

.32 

.0123 

.0015 

.31 

5.6 

1906, 

.31 

13.28 

3.63 

.0415 

.0489 

.0252 

.0237 

.47 

.0147 

.0030 

.43 

fi.O 

1907, 

.25 

11.80 

2.93 

.0431 

.0390 

.0231 

.0159 

.47 

.0135 

.0021 

.39 

7.9 

1908, 

.23 

14.00 

3.86 

.0559 

.0323 

.0195 

.0128 

.54 

.0085 

.0023 

.37 

- 

1909, 

.23 

15.46 

4.09 

.0496 

.0382 

.0243 

.0139 

.62 

.0060 

.0035 

.41 

- 

1910, 

.30 

13.06 

4.43 

.0320 

.0336 

.0219 

.0117 

.52 

.0102 

.0018 

.41 

- 

1911, 

.26 

12.38 

3.77 

.1153 

.0192 

.0232 

.0260 

.58 

.0065 

.0022 

.43 

- 

1912, 

.24 

15.05 

3.35 

.0365 

.0464 

.0280 

.0184 

.73 

.0058 

.0025 

.45 

- 
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Housatonic  River. 
A  general  statement  of  the  condition  of  this  river  in  the  year  1912 
will  be  found  on  page  43. 

housatonic  river. 

Chemical  Examination  of  Water  from  Housatonic  River  and  its 
Branches.  —  Averages  for  Six  Months,  from  June  to  November, 
inclusive. 

East  Branch,  below  Pittsfield. 

[Parts  in  100,000.] 


Residue  on 

Ammonia. 

Nitrogen 

■6 
<s 

1 

0 

5 

a 

Evaporation. 

ALBUMINOID. 

as 

Year. 

0 

o 
> 

o 

a 

6 
c 
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■ 
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o 

c5 

sS 

m 

s) 
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o 
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-a 

o 
O 

O 

H 

Jr 

S 

fe 
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Q 

3 

to 

O 

% 

5 

o 

n 

1903, 

.32 

9.75 

2.92 

.0118 

.0226 

.0153 

.0073 

.25 

.0142 

.0006 

.56 

6.8 

1904,» 

.28 

9.02 

3.15 

.0117 

.0248 

.0175 

.0073 

.26 

.0113 

.0005 

.47 

6.2 

1907, * 

.42 

9  40 

3.00 

.0286 

.0284 

.0186 

.0098 

.28 

.0060 

.0010 

.50 

6.4 

1908,' 

.29 

12.76 

3  57 

.0327 

.0250 

.0177 

.0073 

.40 

.0140 

.0011 

.47 

- 

1909. 

.26 

12.60 

4.37 

.0431 

.0305 

.0215 

.0090 

.33 

.0087 

.0007 

.44 

- 

1910, 

.30 

12.98 

5.26 

.0437 

.0233 

.0182 

.0051 

.40 

.0080 

.0012 

.48 

- 

1911,> 

.29 

12.03 

4.26 

.0231 

.0253 

.0169 

.0084 

.37 

.0060 

.0011 

.54 

- 

1912,1 

.28 

13.08 

3.18 

.0358 

.0337 

.0236 

.0101 

.43 

.0123 

.0010 

.62 

- 

i  Three  months. 


1  Two  months. 


8  November  omitted. 


West  Branch, 

below  Pittsfield 

1903, 

.29 

10.43 

2.83 

.0100 

.0210 

.0143 

.0067 

.23 

.0143 

.0006 

.46 

7.4 

1904,1 

.15 

12.27 

3.50 

.0137 

.0423 

.0217 

.0206 

.35 

.0050 

.0004 

.35 

7.8 

1908, « 

.20 

13.28 

3.68 

.0210 

0301 

.0194 

.0107 

.26 

.0026 

.0009 

.36 

- 

1909, 

_ 

11.00 

2.87 

.0070 

.0283 

.0175 

.0108 

.24 

.0010 

.0003 

.25 

- 

1910, 

.22 

13.85 

4.98 

.0218 

.0446 

.0218 

.0228 

.40 

.0012 

.0011 

.40 

- 

1911.1 

.19 

12.73 

4.70 

.0090 

.0317 

.0184 

.0133 

.26 

j.0030 

.0005 

.37 

- 

1912,1 

' 

.17 

12.60 

2.70 

.0081 

.0360 

.0197 

.0163 

.29 

.0037 

.0005 

.41 

- 

i  Three  months. 


!  November  omitted. 


Southwest  Branch,  at  Pittsfield. 

1899, 

.17 

14.92 

2.58 

.0040 

.0353 

.0211 

.0142 

.16 

.0108 

.0004 

.37 

9.2 

1900, 

.14 

14.87 

2.15 

.0192 

.0335 

.0229 

.0106 

.21 

.0107 

.0008 

.35 

10.2 

1901, 

.14 

13.20 

3.87 

.0051 

.0302 

.0197 

.0105 

.16 

.0096 

.0004 

.41 

9.4 

1902, 

.11 

12.30 

3.09 

.0057 

.0224 

.0136 

.0088 

.12 

.0108 

.0005 

.37 

8.7 

1903, 

.10 

11.63 

2.37 

.0045 

.0162 

.0109 

.0053 

.11 

.0115 

.0003 

.25 

8.8 

1904,1 

.15 

12.45 

3.63 

.0116 

.0455 

.0223 

.0232 

.34 

.0040 

.0018 

.35 

7.8 

1907.J 

.31 

10.78 

2.30 

.0040 

.0258 

.0168 

.0090 

.20 

.0025 

.0003 

.39 

8.2 

1908,' 

.18 

15.17 

4.89 

.0216 

.0269 

.0159 

.0110 

.23 

.0036 

.0007 

.38 

- 

1909, 

.17 

14.82 

4.41 

.0041 

.0265 

.0153 

.0112 

.23 

.0082 

.0005 

.37 

- 

1910, 

.17 

14.45 

5.25 

.0049 

.0196 

.0135 

.0061 

.17 

.0045 

.0006 

.30 

- 

1911,1 

.14 

12.62 

3.35 

.0013 

.0224 

.0131 

.0093 

.19 

.0110 

.0005 

.34 

- 

1912,i 

.12 

15.02 

3.08 

.0017 

.0172 

0111 

.0061 

.21 

.0170 

.0007 

.31 

- 

i  Three  months. 


1  Two  months. 


s  November  omitted. 


Housatonic  River,  below  Great  Barrington. 

1908, 

.18 

14.97 

3.69 

.0106 

.0269 

.0172 

.0097 

.43 

.0107 

.0011 

.36 

_ 

1909, 

.16 

14.91 

4.41 

.0067 

.0247 

.0173 

.0074 

.47 

.0078 

.0012 

.35 

- 

1910, 

.22 

14.97 

5.32 

.0128 

.0233 

.0181 

.0052 

.51 

.0090 

.0021 

.34 

- 

1911, 

.19 

14.42 

5.29 

.0178 

.0217 

.0157 

.0060 

.45 

.0087 

.0045 

.40 

- 

1912,1      . 

.22 

14.56 

3.79 

.0123 

.0272 

.0189 

.0083 

.47 

.0120 

.0028 

.42 

- 

August  omitted. 
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Merrimack  River. 

merrimack  river. 

Chemical  Examination  of  Water  from  Merrimack  River. —  Averages 
for  Six  Months,  from  June  to  November,  inclusive. 

Merrimack  River,  above  Lowell. 

[Parts  in  100,000.] 


"o 
O 

Residue  on 
Evaporation. 

Ammonia. 

a 

B 

0 

O 

Nitrogen 

AS 

-a 

o 

E 

3 

a 

o 

B 

a 
© 
a 
>> 

H 

o 

1 

ALBUMINOID. 

Yeas. 

"3 
o 
H 

h5 

"3 

0 

H 

-o 
© 

> 

■ 

T3 
<D 

0 
6 

a. 

3 
CQ 

J 
i 

1 

2 

i 
s 

a 

H 

a 

1887,   . 

.45 

4. OS 

1.10 

.0024 

.0156 

- 

- 

.17 

.0078 

- 

- 

- 

1SS8, 

.32 

3.47 

1.01 

.0014 

.0161 

.0137 

.0024 

.16 

.0082 

.0002 

- 

- 

1889, 

.37 

- 

- 

.0028 

.0166 

.0143 

.0023 

.17 

.0067 

.0001 

- 

- 

1890, 

.34 

3.S5 

1.58 

.0025 

.0148 

.0123 

.0025 

.14 

.0106 

.0002 

- 

1.4 

1S91, 

.27 

3.73 

1.47 

.0029 

.0147 

.0111 

.0036 

.17 

.0080 

.0002 

- 

1.4 

1S92, 

.39 

3.75 

1.37 

.0028 

.0139 

.0106 

.0033 

.15 

.0097 

.0002 

- 

1.6 

1893, 

.25 

3.47 

1.13 

.0028 

.0141 

.0110 

.0031 

.17 

.0072 

.0001 

.38 

1.1 

1894, 

.29 

3.86 

1.32 

.0037 

.0140 

.0114 

.0026 

.19 

.0042 

.0001 

.36 

1.2 

1895, 

.43 

3.97 

1.61 

.0019 

.0197 

.0151 

.0046 

.24 

.0054 

.0001 

.55 

1.2 

1896, 

.44 

3.85 

1.41 

.0049 

.0181 

.0149 

.0032 

.18 

.0053 

.0002 

.66 

1.0 

1897, 

.54 

3.62 

1.68 

.0030 

.0181 

.0148 

.0033 

.16 

.0077 

.0001 

.52 

0.9 

1S98, 

.39 

3.93 

1.74 

.0032 

.0197 

.0171 

.0026 

.19 

.0047 

.0001 

.51 

1.0 

1899, 

.20 

3.88 

1.45 

.0050 

.0205 

.0166 

.0039 

.22 

.0055 

.0002 

.38 

1.2 

1900, 

.23 

3.72 

1.21 

.0068 

.0215 

.0158 

.0057 

.23 

.0038 

.0002 

.44 

1.3 

1901, 

.38 

4.32 

1.98 

.0060 

.0208 

.0172 

.0036 

.20 

.0042 

.0002 

.69 

1.2 

1902, 

.38 

3.81 

1.59 

.0056 

.0163 

.0142 

.0021 

.17 

.0043 

.0001 

.64 

0.9 

1903, 

.30 

4.00 

1.55 

.0058 

.0171 

.0129 

.0042 

.23 

.0040 

.0002 

.59 

1.1 

1904, 

.33 

4.61 

1.92 

.0077 

.0194 

.0153 

.0041 

.23 

.0047 

.0002 

.69 

1.3 

1905, 

.40 

4.30 

1.95 

.0112 

.0202 

.0160 

.0042 

.25 

.0038 

.0002 

.71 

1.1 

1906, 

.37 

4.64 

1.84 

.0100 

.0201 

.0174 

.0027 

.26 

.0032 

.0002 

.71 

1.2 

1907, 

.38 

4.60 

1.88 

.0079 

.0194 

.0135 

.0059 

.28 

.0043 

.0002 

.62 

1.2 

1908, 

.29 

4.67 

1.80 

0125 

.0195 

.0141 

.0054 

.36 

.0048 

.0003 

.64 

1.3 

1909, 

.31 

5.16 

2.38 

.0185 

.0213 

.0161 

.0052 

.36 

.0018 

.0002 

.68 

1.5 

1910, 

.37 

5.11 

1.78 

.0242 

.0221 

.0180 

.0041 

.35 

.0035 

.0007 

.68 

1.4 

1911, 

.39 

5.32 

2.09 

.0166 

.0219 

.0165 

.0054 

.36 

.0033 

.0006 

.65 

1.5 

1912, 

.40 

5.16 

1.94 

.0165 

.0223 

.0175 

.0048 

.32 

.0013 

.0003 

.88 

2.0 
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merrimack  river. 

Chemical  Examination  of  Water  from  Merrimack  River,  etc.  — 

Concluded. 

Merrimack  River,  above  Lawrence. 

[Parts  in  100,000.] 


C 
0 

Residue  on 
Evaporation. 

Ammonia. 

J 

M 

o 
3 
O 

Nitrogen 
as 

o 

E 

3 

a 
o 

a 

Si 
>> 

X 

O 

ALBUMINOID. 

Year. 

o 

a 
m  a 

n 

o 
H 

T3 
O 
_> 

3 

o 

-o 
c 

p, 

3 
CO 

o 

2 

o 

3 
TS 
C3 

w 

1887,   . 

.47 

4.82 

1.24 

.0027 

.0211 

- 

- 

.22 

.0097 

- 

- 

- 

1888, 

.32 

3.64 

1.13 

.0029 

.0197 

.0153 

.0044 

.18 

.0074 

.0003 

- 

- 

1889, 

.35 

- 

- 

.0047 

.0212 

.0176 

.0036 

.20 

.0053 

.0002 

- 

- 

1890, 

.37 

4.27 

1.56 

.0061 

.0187 

.0148 

.0039 

.19 

.0068 

.0002 

- 

1.6 

1891, 

.21 

4.06 

1.37 

.0066 

.0179 

.0138 

.0041 

.21 

.0090 

.0002 

- 

1.4 

1892, 

.46 

4.25 

1.50 

.0054 

.0186 

.0155 

.0031 

.19 

.0087 

.0002 

- 

1.5 

1893, 

.40 

4.25 

1.62 

.0084 

.0172 

.0138 

.0034 

.23 

.0057 

.0003 

.52 

1.3 

1894, 

.32 

3.82 

1.35 

.0086 

.0174 

.0142 

.0032 

.25 

.0043 

.0001 

.40 

1.3 

1895, 

.52 

4.45 

1.97 

.0068 

.0251 

.0194 

.0057 

.30 

.0067 

.0003 

.60 

1.5 

1896, 

.46 

4.24 

1.70 

.0100 

.0224 

.0181 

.0043 

.25 

.0067 

.0005 

.57 

1.3 

1S97, 

.58 

4.06 

1.67 

.0061 

.0222 

.0190 

.0032 

.21 

.0053 

.0002 

.53 

1.0 

1898, 

.44 

4.46 

1.87 

.0076 

.0262 

.0208 

.0054 

.25 

.0050 

.0005 

.59 

1.3 

1899, 

.24 

4.42 

1.57 

.0138 

.0277 

.0207 

.0070 

.32 

.0052 

.0004 

.43 

1.3 

1900, 

.27 

4.22 

1.35 

.0126 

.0249 

.0190 

.0059 

.32 

.0050 

.0003 

.46 

1.3 

1901, 

.44 

4.73 

1.90 

.0100 

.0280 

.0205 

.0075 

.28 

.0070 

.0006 

.65 

1.5 

1902, 

.42 

4.40 

1.85 

.0110 

.0231 

.0180 

.0051 

.26 

.0038 

.0003 

.65 

1.1 

1903, 

.37 

4.66 

1.73 

.0111 

.0226 

.0166 

.0060 

.31 

.0052 

.0005 

.64 

1.4 

1904, 

.31 

4.67 

1.80 

.0211 

.0247 

.0170 

.0077 

.33 

.0053 

.0004 

.62 

1.4 

1905, 

.44 

4.92 

2.01 

.0177 

.0242 

.0183 

.0059 

.38 

.0040 

.0005 

.74 

1.2 

1906, 

.39 

5.30 

2.12 

.0170 

.0263 

.0215 

.0048 

.40 

.0027 

.0005 

.72 

1.4 

1907, 

.40 

4.92 

1.80 

.0293 

.0253 

.0175 

.0078 

.41 

.0047 

.0005 

.59 

1.3 

1908, 

.33 

5.61 

2.19 

.0354 

.0303 

.0196 

.0107 

.57 

.0052 

.0006 

.74 

1.5 

1909, 

.33 

6.28 

2.04 

.0336 

.0262 

.0196 

.0066 

.53 

.0025 

.0007 

.67 

1.7 

1910, 

.39 

-' 

- 

.0266 

.0242 

.0183 

.0059 

.53 

.0125 

.0008 

.57 

1.6 

1911, 

.23 

8.22 

3.10 

.0240 

.0286 

.0227 

.0059 

.53 

.0118 

.0007 

.65 

1.6 

1912, 

.21 

6.49 

2.62 

.0241 

.0225 

.0187 

.0038 

.52 

.0151 

.0006 

.59 

1.3 
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Miller's  River. 
A  general  statement  of  the  condition  of  this  river  in  the  year  1912 
will  be  found  on  page  44. 

miller's  river. 

Chemical  Examination  of  Water  from  Miller's  River.  —  Averages  for 
Six  Months,  from  June  to  November,  inclusive. 

Miller's  River,  below  Miller's  Falls. 

[Parts  in  100,000.] 


Residue  on 
Evaporation. 

Ammonia. 

Nitrogen 

s 

3 

§ 

o 
o 

a 
So 
>> 

Year. 

M 

■J 
o 

a 

i  a 

t 

*3 

> 
"3 

-6 
<D 

o 
a 

m 

3 

6 
a 

'£ 
5 

!3 

1 
2 

05 

9 

n 

3 

s 

O 

H 

h5 

P=< 

H 

3 

O 

Z 

z 

O 

W 

1908, 

.54 

4.59    2.06 

.0054 

.0233 

.0181 

.0052 

.34 

.0060 

.0002 

.64 

_ 

1909, 

.54 

4.38 

1.84 

.0035 

.0207 

.0181 

.0026 

.34 

0030 

.0002 

.60 

_ 

1910, 

.55 

5.48 

2.28 

.0068 

.0231 

.0202 

.0029 

.44 

.0075 

.0002 

.68 

_ 

1911, 

.66 

5.98 

2.58 

.0056 

.0258 

.0220 

.0038 

.35 

.0052 

.0002 

.90 

_ 

1912,   . 

.51 

5.30 

2.17  I 

.0047 

.0242 

.0202  .0040 

.42 

.0060 

.0002 

.61 

- 

Nashua  River. 
A  general  statement  of  the  condition  of  this  river  in  the  year  1912 
will  be  found  on  page  44. 

nashua  river. 

Chemical  Examination  of  Water  from  Nashua  River.  —  Averages  for 
Six  Months,  from  June  to  November,  inclusive. 

North  Branch  of  Nashua  River,  below  Fitchburg. 

[Parts  in  100,000.] 


Residue  on 
Evaporation. 

Ammonia. 

Nitrogen 

-3 
a 

ALBUMINOID. 

3 

OB 

a 

o 

Year. 

a 

-3 

~6 

C 

"a 

"3 

> 

•a 

a 
o 

.a 

B 

O 

"3 

o 

a 

IS 

a 

s 

s 

*3 

3 

m 

A 

o 

H 

£ 

H 

Q 

o 

fc 

2 

o 

w 

1893, 

.70 

8.32 

2.38 

.0562 

.0405 

.0289 

.0116 

.73 

.0097 

.0030 

.73 

2.2 

1S94, 

.66 

9.18 

2.22 

.0987 

.0425 

.0308 

.0117 

.99 

.0123 

.0034 

.64 

2.4 

1885, 

.71 

9.42 

2.72 

.1387 

.0493 

.0381 

.0112 

1.08 

.0088 

.0014 

.82 

2.6 

1896, 

.57 

9.27 

2.62 

.0898 

.0537 

.0384 

.0153 

.95 

.0127 

.0030 

.71 

2.4 

1897, 

.67 

7.62 

2.50 

.0512 

.0518 

.0389 

.0129 

.71 

.0112 

.0009 

.79 

2.1 

1898, 

.56 

7.02 

2.37 

.0688 

.0629 

.0399 

.0230 

.56 

.0097 

.0016 

.72 

1.8 

1899, 

.53 

10.12 

2.95 

.1507 

.0848 

.0537 

.0311 

1.03 

.0055 

.0013 

.83 

2.4 

1900, 

.42 

9.55 

2.42 

.1575 

.0825 

.0479 

.0346 

1.03 

.0080 

.0015 

.73 

2.6 

1901, 

.42 

8.45 

2.58 

.0964 

.0508 

.0347 

.0161 

.67 

.0080 

.0013 

.69 

2.2 

1902, 

.39 

7.83 

2.42 

.1070 

.0557 

.0407 

.0150 

.68 

.0072 

.0012 

.71 

1.9 

1903, 

.38 

7.21 

2.10 

.1200 

.0471 

.0281 

.0190 

.73 

.0095 

.0014 

.62 

1.7 

1904, 

.33 

9.05 

2.70 

.1868 

.0596 

.0341 

.0255 

.88 

.0077 

.0015 

.70 

2.1 

1905, 

.48 

7.66 

2.33 

.1284 

.0568 

.0354 

.0214 

.73 

.0053 

.0008 

.89 

2.1 

1906, 

.47 

7.68 

2.16 

.1037 

.0558 

.0356 

.0202 

.75 

.0083 

.0020 

.68 

2.0 

1907, 

.50 

10.77 

2.72 

.2180 

.0654 

.0350 

.0304 

1.24 

.0065 

.0012 

.72 

2.8 

1908, 

.52 

15.05 

3.60 

.2605 

.0861 

.0494 

.0367 

1.58 

.0033 

.0016 

1.04 

1909, 

.52 

15.85 

3.42 

.3220 

.0958 

.0563 

.0395 

1.87 

.0027 

.0014 

1.02 

1910, 

.60 

20.11 

4.90 

.4047 

.1235 

.0789 

.0446 

2.29 

.0017 

.0009 

1.03 

- 

1911, 

.51 

19.38 

5.57 

.1035 

.0566 

.0469 

2.37 

.0027 

.0015 

1.15 

1912, 

19.52 

4.99 

.2380 

.1007 

.0560 

.0447 

2.20 

.0032 

.0019 

1.22 
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NASHUA  RIVER. 

Chemical  Examination  of  Water  from  Nashua  River,  etc.  —  Concluded. 
North  Branch  of  Nashua  River,  at  Lancaster. 

[Parts  in  100,000.] 


J3 

"3 
O 

Residue  on 
Evaporation. 

Ammonia. 

a 

o 
2 
O 

Nitrogen 

•6 
o 
E 
3 

a 

0 
a 

a 

So 

>> 

X 

O 

6 
£ 

ALBUMINOID. 

as 

Year. 

"3 
o 
H 

a 
dj 

«  S. 

1-4 

"3 
o 

■d 

m 

03 

3 

s 

■V 

a 

o 

a 

§ 

03 
■S 
eS 
E 

03 

a> 
"E 

o 

a 

n 

1S92, 

.48 

9.75 

2.10 

.0422 

.0274 

.0237 

.0037 

1.11 

.0450 

.0010 

- 

3.0 

1894, 

.49 

8.07 

1.97 

.0215 

.0226 

.0182 

.0044 

.97 

.0295 

.0011 

.49 

2.2 

1895, 

.51 

8.28 

2.39 

.0318 

.0272 

.0214 

.0058 

1.01 

.0284 

.0034 

.56 

2.3 

1896, 

.57 

6.97 

2.17 

.0253 

.0322 

.0253 

.0069 

.66 

.0167 

.0034 

.60 

2.0 

1897, 

.65 

5.45 

2.03 

.0225 

.0290 

.0221 

.0069 

.40 

.0153 

.0015 

.68 

1.5 

1898, 

.48 

6.33 

2.10 

.0409 

.0345 

.0263 

.0082 

.56 

.0227 

.0033 

.51 

1.7 

1899, 

.39 

7.60 

2.33 

.0739 

.0365 

.0305 

.0060 

.75 

.0153 

.0028 

.60 

2.0 

1900, 

.29 

7.17 

1.55 

.0545 

.0326 

.0264 

.0062 

.81 

.0202 

.0039 

.52 

2.1 

1901, 

.37 

6.72 

2.14 

.0432 

.0329 

.0240 

.0089 

.54 

.0087 

.0021 

.58 

1.9 

1902, 

.40 

7.96 

2.66 

.0757 

.0324 

.0267 

.0057 

.70 

.0188 

.0043 

.58 

1.8 

1903, 

.36 

6.95 

2.35 

.0473 

.0260 

.0201 

.0059 

.58 

.0258 

.0034 

.52 

1.6 

1904, 

.32 

8.01 

2.18 

.0803 

.0318 

.0267 

.0051 

.80 

.0267 

.0040 

.53 

2.0 

1905, 

.34 

7.20 

2.13 

.0616 

.0296 

.0227 

.0069 

.70 

.0207 

.0044 

.50 

1.9 

1906, 

.44 

7.34 

2.12 

.0519 

.0311 

.0240 

.0071 

.72 

.0238 

.0027 

.56 

2.0 

1907, 

.44 

8.34 

2.33 

.0600 

.0294 

.0232 

.0062 

.89 

.0333 

.0084 

.53 

2.1 

1908, 

.40 

10.69 

2.73 

.1075 

.0309 

.0259 

.0050 

1.28 

.0405 

.0090 

.58 

- 

1909, 

.44 

12.26 

3.41 

.1556 

.0330 

.0284 

.0046 

1.46 

.0360 

.0066 

.60 

- 

1910, 

.45 

13.44 

3.82 

.1655 

.0462 

.0366 

.0096 

1.63 

.0388 

.0108 

.70 

- 

1911, 

.51 

15.64 

4.10 

.3067 

.0828 

.0408 

.0420 

1.95 

.0208 

.0083 

.92 

- 

1912, 

.45 

12.65 

3.10 

.1252 

.0438 

.0275 

.0163 

1.68 

.0343 

.0083 

.72 

- 

1 

Vashua 

River,  at 

Pepperell. 

1899 

.28 

6.91 

2.19 

.0167 

.0248 

.0221 

.0027 

.78 

.0137 

.0008 

.46 

2.1 

1901 

.37 

6.00 

2.06 

.0154 

.0266 

.0230 

.0036 

.45 

.0092 

.0005 

.55 

1.9 

1902 

.37 

5.81 

2.07 

.0118 

.0184 

.0167 

.0017 

.49 

.0162 

.0006 

.51 

1.7 

1903 

.35 

5.15 

1.57 

.0097 

.0180 

.0152 

.0028 

.44 

.0128 

.0008 

.55 

1.6 

1904 

l 

.30 

6.23 

1.93 

.0111 

.0206 

.0171 

.0035 

.58 

.0243 

.0008 

.44 

1.9 

1908 

.32 

10.85 

3.40 

.0317 

.0295 

.0202 

.0093 

1.45 

.0194 

.0008 

.63 

- 

1909 

.38 

14.29 

4.62 

.0354 

.0376 

.0291 

.0085 

1.95 

.0211 

.0017 

.92 

- 

1910 

.37 

14.77 

4.14 

.0128 

.0329 

.0252 

.0077 

1.93 

.0207 

.0008 

.81 

- 

1911 

.40 

12.10 

3.77 

.0423 

.0393 

.0293 

.0100 

1.31 

.0213 

.0048 

.62 

- 

1912 

1 

.48 

12.52 

3.28 

.0223 

.0409 

.0254 

.0155 

1.46 

.0204 

.0017 

.75 

- 

1  Three  months. 


8  November  omitted. 
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Neponset  River. 

neponset  river. 

Chemical  Examination  of  Water  from  Neponset  River.  —  Averages  for 
Six  Months,  from  June  to  November,  inclusive. 

Neponset  River,  at  Hyde  Park. 

[Parts  in  100,000.] 


"3 
O 

Residue  on 
Evaporation. 

Ammonia. 

6 
a 
"C 

_o 

O 

Nitrogen 

0 
E 

3 

a 
0 

a 
0 

SO 

>, 

X 

O 

6 
g 

ALBUMINOID. 

as 

Year. 

0 

a 

c-2 
0  ~ 

Oi-i 

13 

n 

0 

H 

•a 

0 
_> 

"o 
m 

s 

0 

a 
0 
c. 

•jfi 

8 

3 

w 

a 
-r 
?. 

n 

18S7, 

1.18 

8.20 

2.22 

.0053 

.0402 

- 

- 

.98 

.0077 

- 

- 

- 

18SS, 

1.12 

7.77 

2.37 

.0040 

.0392 

.0358 

.0034 

1.08 

.0074 

.0003 

- 

- 

1893, 

1.27 

8.60 

2.68 

.0233 

.0370 

.0282 

.0088 

1.47 

.0045 

.0009 

1.00 

2.6 

1894, 

1.19 

12.87 

3.03 

.0196 

.0466 

.0333 

.0133 

2.31 

.0033 

.0002 

1.03 

4.1 

1895, 

.97 

10.01 

3.07 

.0341 

.0440 

.0373 

.0067 

1.51 

.0042 

.0001 

1.05 

3.7 

1896, 

1.26 

10.41 

3.12 

.0162 

.0431 

.0395 

.0036 

1.68 

.0033 

.0001 

1.26 

3.3 

189", 

1.30 

11.64 

3.34 

.0336 

.0494 

.0417 

.0077 

1.81 

.0037 

.0001 

1.31 

4.0 

1898, 

1.28 

8.82 

3.52 

.0161 

.0505 

.0398 

.0107 

1.02 

.0023 

.0002 

1.30 

2.7 

1S99, 

1.14 

16.24 

4.51 

.0264 

.0936 

.0693 

.0243 

2.20 

.0032 

.0002 

1.76 

5.7 

1900, 

1.10 

10.59 

2.99 

.0400 

.0576 

.0381 

.0195 

1.45 

.0048 

.0005 

1.07 

3.2 

1901, 

1.43 

13.26 

5.09 

.0224 

.0802 

.0591 

.0211 

1.69 

.0036 

.0006 

1.S2 

4.2 

1902, 

1.02 

12.57 

4.19 

.0360 

.0640 

.0547 

.0093 

1.72 

.0035 

.0004 

1.29 

4.0 

1903, 

1.29 

14.21 

4.95 

.0278 

.0811 

.0638 

.0173 

1.86 

.0034 

.0010 

1.71 

4.5 

1904, 

1.08 

16.22 

5.68 

.0631 

.1007 

.0777 

.0230 

2.07 

.0037 

.0005 

1.67 

5.6 

1905, 

1.22 

21.88 

6.68 

.0813 

.1043 

.0861 

.0182 

3.44 

.0028 

.0006 

2.22 

6.6 

1906, 

1.35 

13.47 

4.42 

.0549 

.0875 

.0674 

.0201 

2.21 

.0025 

.0008 

1.85 

3.9 

1907, 

.90 

22.58 

6.31 

.1201 

.1412 

.0961 

.0451 

3.81 

.0042 

.0004 

1.94 

6.9 

190S, 

- 

25.40 

7.19 

.1132 

.1209 

.0844 

.0365 

5.08 

.0027 

.0006 

2.01 

8.8 

1909, 

- 

28.69 

9.08 

.1723 

.1218 

.0898 

.0320 

5.35 

.0027 

.0009 

2.02 

10.0 

1910, 

- 

31.37 

10.16 

.1740 

.1333 

.1000 

.0333 

5.84 

.0010 

.0002 

2.96 

10.4 

1911, 

1.24 

18.82 

5.49 

.0786 

.0727 

.0539 

.0188 

3.36 

.0025 

.0007 

1.86 

7.1 

1912, 

.82 

26.02 

6.45 

.1241 

.1020 

.0707 

.0313 

4.18 

.0017 

.0012 

2.31 

9.2 
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QuiNEBAUG    ElVER. 

A  general  statement  of  the  condition  of  this  river  in  the  year  1912 
will  be  found  on  page  46. 


quinebaug  river. 

Chemical  Examination  of  Water  from  Quinebaug  River.  —  Averages 
for  Six  Months,  from  June  to  November,  inclusive. 

Quinebaug  River,  below  Southbridge. 

[Parts  in  100,000.] 


O 

"3 
O 

Residue  on 

Ammonia. 

6 
a 
*C 

o 

O 

Nitrogen 

AS 

o 

3 

o 
a 
o 

a 
>. 

X 

O 

Evaporation. 

6 
2 

ALBUMINOID. 

Year. 

"3 
o 
H 

c 
■  3 

Oi-i 

h5 

"3 

0 

3 

> 
"3 

s 

T3 
O 

a 

9 
0. 

GO 

3 

B 

a 
1 

1 

■j 

6 
a 

s 

a 
W 

1898, 

.64 

4.18 

2.00 

.0064 

.0372 

.0309 

.0063 

.18 

.0050 

.0003 

.66 

0.8 

1899 

.44 

4.32 

1.72 

.0071 

.0298 

.0229 

.0069 

.23 

.0048 

.0002 

.54 

1.2 

1900 

.40 

4.31 

1.56 

.0168 

.0324 

.0211 

.0113 

.25 

.0024 

.0003 

.52 

1.0 

1901 

.42 

4.52 

1.67 

.0147 

.0232 

.0158 

.0074 

.19 

.0050 

.0005 

.45 

1.7 

1902 

.36 

4.12 

1.45 

.0068 

.0224 

.0179 

.0045 

.24 

.0054 

.0002 

.43 

1.2 

1903 

i 

.39 

3.84 

1.37 

.0076 

.0225 

.0181 

.0044 

.24 

.0043 

.0002 

.52 

1.0 

1904 

.40 

4.17 

1.57 

.0086 

.0247 

.0189 

.0058 

.26 

.0068 

.0002 

.53 

1.2 

1908 

.46 

6.82 

2.31 

.0075 

.0277 

.0174 

.0103 

.33 

.0038 

.0003 

.57 

- 

1909 

.40 

5.48 

1.99 

.0087 

.0275 

.0219 

.0056 

.37 

.0077 

.0003 

.56 

- 

1910 

.40 

6.20 

2.27 

.0104 

.0334 

.0246 

.0088 

.42 

.0032 

.0004 

.53 

- 

1911 

i 

.50 

5.92 

2.09 

j.0180 

.0308 

.0240 

.0068 

.41 

.0067 

.0002 

.66 

- 

1912 

2 

.41 

7.35 

2.40 

.0152 

.0397 

.0272 

.0125 

.52 

.0025 

.0004 

.59 

- 

1  Four  months. 


2  Two  months. 
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Taunton  River. 
A  general  statement  of  the  condition  of  this  river  in  the  year  1912 
will  be  found  on  page  45. 

taunton  river. 

Chemical  Examination  of  Water  from  Taunton  River.  —  Averages  for 
Six  Months,  from  June  to  November,  inclusive. 

Taunton  River,  below  Taunton. 

[Parts  in  100,000.] 


O 

Residue  on 
Evaporation. 

Ammonia. 

0) 

.3 

3 

o 

Nitrogen 

AS 

T3 

i 

8 

c 
a 

O 

ALBUMINOID. 

Year. 

"3 

0 

a 
o.t. 

to   « 

to   M 

2" 

o 

o 

J* 
"o 

5 

T3 
9 
T3 

a 

9 

a. 

3 

m 

i 

g 

8 

o 
a 
-a 
u 

c3 

n 

1898, 

1.56 

6.64 

3.30 

.0109 

.0345 

.0314 

.0031 

.61 

.0082 

.0003 

1.51 

1.3 

1899, 

.93 

6.31 

2.48 

.0176 

.0317 

.0279 

.0038 

.72 

.0060 

.0004 

1.04 

1.2 

1900, 

.71 

6.89 

1.91 

.0205 

.0286 

.0258 

.0028 

1.06 

.0112 

.0006 

.76 

1.5 

1901, 

1.01 

6.15 

2.45 

.0293 

.0275 

.0255 

.0020 

.76 

.0134 

.0005 

.92 

1.6 

1902,1 

.94 

6.92 

2.36 

.1902 

.0363 

.0308 

.0055 

1.29 

.0116 

.0012 

.90 

1.4 

1903, 

.96 

7.06 

2.60 

.0542 

.0270 

.0234 

.0036 

1.10 

.0177 

.0013 

1.02 

1.7 

1904, 

.95 

6.49 

2.60 

.0855 

.0319 

.0264 

.0055 

.94 

.0137 

.0008 

1.06 

1.3 

1906, 2 

1.41 

7.37 

3.11 

.0401 

.0385 

.0331 

.0054 

.95 

.0162 

.0008 

1.36 

1.4 

1907,' 

.94 

7.16 

2.62 

.1031 

.0343 

.0282 

.0061 

1.05 

.0115 

.0009 

1.05 

1.7 

1908, 

.73 

7.66 

2.52 

.0469 

.0278 

.0226 

.0052 

1.31 

.0108 

.0011 

.74 

- 

1909, 

.90 

12.97 

3.87 

.0416 

.0303 

.0263 

.0040 

3.49 

.0105 

.0014 

.88 

- 

1910, 

1.04 

19.62 

5.69 

.0658 

.0376 

.0305 

.0071 

6.82 

.0110 

.0027 

.93 

- 

1911, 

1.04 

9.65 

2.80 

.0385 

.0330 

.0270 

.0060 

1.73 

.0205 

.0015 

1.04 

- 

1912, 

1.17 

10.35 

2.95 

.0461 

.0366 

.0295 

.0071 

1.76 

.0173 

.0015 

1.03 

- 

September  omitted. 


a  June  omitted. 


3  Four  months. 
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Ten  Mile  River. 
A  general  statement  of  the  condition  of  this  river  in  the  }rear  1912 
will  be  found  on  page  45. 

ten  mile  river. 

Chemical  Examination  of  Water  from  Ten  Mile  River.  —  Averages 
for  Six  Months,  from  June  to  November,  inclusive. 

Ten  Mile  River,  below  Attleborough. 

[Parts  in  100,000.] 


£ 

O 

Residue  on 

Ammonia. 

6 
a 

_o 
O 

Nitrogen 

T3 
9 
& 
m 

a 
o 
o 

a 
o 
a 
>, 

X 

O 

Evaporation. 

6 
3 

H 

albuminoid. 

as 

Year. 

O 

d 

cS 

m  O 
m  SI 
OH 
1-4 

"3 

o 
E-" 

o 

5 

T3 
CD 

T) 

a 
a 

D 

3 
CO 

o 
a 

ft 

to 
o 

03 

O 

a 

T3 
U 

03 

1899, 

1900, 

1901, 

1902, 

1903, 

1904, 

1906, * 

1907,  » 

1908, 

1909, 

1910, 

1911, 

1912, 

.71 
.47 
.46 
.41 
.36 
.44 
.48 
.42 
.40 
.47 
.29 
.76 
.39 

6.39 
6.19 
6.09 
6.49 
7.48 
8.89 
17.57 
19.07 
10.89 
11.23 
12.05 
11.94 
28.98 

2.15 
1.60 
2.12 
1.83 
2.39 
2.97 
6.45 
6.14 
3.27 
2.88 
3.32 
3.58 
11.42 

.0072 
.0125 
.0084 
.0073 
.0282 
.0931 
.1586 
.6036 
.1108 
.4322 
.2422 
.0604 
.1056 

.0379 
.0363 
.0290 
.0394 
.0346 
.0527 
.0914 
.1471 
.0483 
.0626 
.0545 
.0506 
.0750 

.0288 
.0241 
.0202 
.0237 
.0200 
.0332 
.0490 
.0830 
.0294 
.0380 
.0330 
.0302 
.0287 

.0091 
.0122 
.0088 
.0157 
.0146 
.0195 
.0424 
.0641 
.0189 
.0246 
.0215 
.0204 
.0463 

.62 

.84 

.71 

.88 

.84 

1.03 

1.07 

1.73 

1.37 

1.51 

1.98 

1.55 

1.92 

.0133 
.0155 
.0222 
.0212 
.0315 
.0532 
.0638 
.2014 
.0364 
.0263 
.0357 
.0382 
.0368 

.0004 
.0004 
.0004 
.0004 
.0020 
.0033 
.0121 
.0100 
.0035 
.0086 
.0051 
.0036 
.0075 

.74 
.49 

.51 
.52 
.53 
.58 
.92 
1.18 
.61 
.78 
.48 
.94 
.75 

1.7 
1.8 
1.8 
1.9 
1.8 
3.5 
7.9 
7.5 

3.6 

1  June  omitted. 

Westfield  River. 
A  general  statement  of  the  condition  of  this  river  in  the  year  1912 
will  be  found  on  page  46. 
westfield  river. 

Chemical  Examination  of  Water  from  Westfield  River. — Averages 
for  Six  Months,  from  June  to  November,  inclusive. 

Westfield  River,  below  Westfield. 

[Parts  in  100,000.) 


"3 
O 

Residue  on 

Ammonia. 

6 
o 
Q 

Nitrogen 

■6 

s 

3 

a 
o 
o 
c 
o 
a 

X 

O 

Evaporation. 

6 

o 

albuminoid. 

AS 

Year. 

"3 
o 

a 

o.- 

K    3) 

"3 
"S 

p 

Q 

T3 
O 

a 

3 

CD 

'S 
g 

TO 

z 

■j 

o 

c 

u 
03 

1902, 

1903, 

1904, 

1906,1 

1907, 

1908, 

1909, 

1910, 

1911, 

1912,2 

.22 
.15 
.21 
.21 
.24 
.17 
.22 
.13 
.25 
.13 

4.21 
3.68 
4.16 
4.65 
4.49 
5.27 
5.56 
6.71 
5.86 
6.40 

1.60 
1.30 
1.59 
1.48 
1.63 
2.19 
1.68 
2.39 
2.03 
2.08 

.0062 
.0037 
.0067 
.0086 
.0053 
.0218 
.0179 
.0214 
.0272 
.0286 

.0144 
.0127 
.0152 
.0161 
.0137 
.0161 
.0187 
.0143 
.0162 
.0189 

.0118 
.0105 
.0119 
.0135 
.0111 
.0116 
.0143 
.0120 
.0133 
.0130 

.0026 
.0022 
.0033 
.0026 
.0026 
.0045 
.0044 
.0023 
.0029 
.0059 

.14 
.16 
.16 
.18 
.21 
.27 
.26 
.30 
.28 
.34 

.0062 
.0088 
.0068 
.0035 
.0075 
.0063 
.0075 
.0304 
.0077 
.0204 

.0002 
.0003 
.0001 
0003 
.0003 
.0006 
.0005 
.0010 
.0008 
.0014 

.39 
.28 
.38 
.29 
.31 
.28 
.34 
.21 
.38 
.24 

1.9 
1.8 
1.9 
2.1 
2.0 

1  Four  months. 


2  September  omitted. 


WATER  SUPPLY  STATISTICS; 


RECORDS  OF  RAINFALL  AND  FLOW  OF  STREAMS. 
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WATER  SUPPLY  STATISTICS. 


During  the  year  1912  public  water  supplies  were  introduced  into  the 
towns  of  Acton  (population  2,136),  Barnstable  (population  4,676), 
Littleton  (population  1,229),  Norton  (population  2,544),  and  Shelburne 
(population  1,498).  The  works  in  Littleton  are  owned  by  the  town,  in 
Barnstable  and  Norton  by  private  companies,  in  Acton  by  the  West  and 
South  Water  Supply  District  of  Acton  and  in  Shelburne  by  the  Shel- 
burne Falls  Fire  District.  Water  supplies  were  also  introduced  into  the 
West  Groton  Water  Supply  District,  in  the  town  of  Groton,  and  the  East 
Foxborough  Water  Supply  District,  in  the  town  of  Foxborough.  The 
main  villages  of  Groton  and  Foxborough  had  previously  been  supplied 
with  water. 

Of  the  353  cities  and  towns  in  Massachusetts,  all  of  the  33  cities  and 
169  of  the  towns  are  provided  with  public  water  supplies.  The  following 
table  gives  a  classification  by  population  of  the  cities  and  towns  having 
and  not  having  public  water  Supplies  at  the  end  of  the  year :  — 


Population,  1910. 

Number  of 

Places  of  Given 

Population 

having 

Public  Water 

Supplies. 

Total 
Population  of 

Places 

in  Preceding 

Column. 

Number  of 

Places  of  Given 

Population 

not  having 

Public  Water 

Supplies. 

Total 
Population  of 

Places 

in  Preceding 

Column. 

Under  500, 

500-999, 

1,000-1,499, 

1,500-1,999, 

2,0^00-2,499, 

2,500-2,999, 

3,000-3,499, 

3,500-3,999, 

Above  4,000 

6 
19 
12 

21 

12 

8 

5 

119 

4,933 
23,677 
21,245 
46,583 
33,334 
26,167 
18,164 
3,022,826 

39 

41 

31 

21 

12 

2 

1 

2 

2 

13,020 

29,949 

38,086 

36,846 

26,710 

5,726 

3,078 

7,506 

8,566 

Totals, 

202 

3,196,929 

151 

169,487 

From  the  above  table  it  will  be  seen  that  although  but  57  per  cent,  of 
the  cities  and  towns  in  the  State  have  a  public  water  supply,  the  total 
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population  of  the  places  supplied  is  95  per  cent,  of  the  total  population 
of  the  State.  The  populations  given  in  this  table  were  obtained  by  using 
the  total  population  of  the  cities  and  towns  supplied,  and  is  somewhat 
greater  than  the  actual  number  of  persons  to  whom  the  public  water 
supply  is  available,  but  the  difference  is  not  great.  All  of  the  towns  in 
the  State  having  a  population  in  excess  of  5,000  are  now  supplied  with 
water,  and  there  are  only  7  towns  having  a  population  in  excess  of  2,500 
which  are  not  provided  with  public  water  supplies.  These  towns  are  as 
follows :  — 


Town. 

Population, 
1910. 

Town. 

Population, 
1910. 

Warren,  ...... 

Tewksbury 

4,378 
4,188 
3,756 
3,750 

3,078 
2,928 
2,798 

At  the  present  time  the  water  works  are  owned  either  by  the  munici- 
pality or  by  a  fire  or  water  supply  district  in  all  of  the  cities  and  126  of 
the  towns,  while  in  43  towns  the  works  are  owned  by  private  companies. 
The  following  table  gives  the  classification  by  population  of  the  cities 
and  towns  which  own  their  water  works  and  those  which  are  supplied 
with  water  by  private  companies :  — 


Population,  1910. 


Number 
of  Places  of 

Given 

Population 

owning  Water 

Works. 


Total 
Population  of 

Places 

in  Preceding 

Column. 


Number 
of  Places  of 
Given  Popula- 
tion supplied 
with  Water  by 
Private 
Companies. 


Total 
Population  of 

Places 

in  Preceding 

Column. 


Under  1,000, 
1,000-1,999,  . 
2,000-2,999,  . 
3,000-3,999,  . 
4,000-4,999,  . 
5,000-5,999,  . 
6,000-6,999,  . 
7,000-7,999,  . 
Above  8,000, 
Totals,  . 


2,251 
31,691 
52,273 
20,348 
55,128 
87,513 
52,608 
36,945 
2,696,170 


13,231 
27,644 
23,983 
18,487 
15,939 

7,688 
52,348 


3,034,927 


162,002 
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From  the  above  table  it  will  be  seen  that  the  total  population  of  all 
places  supplied  by  private  companies  is  only  5.1  per  cent,  of  the  total 
population  of  all  of  the  cities  and  towns  supplied  with  water,  and  there 
are  only  9  towns  having  a  population  in  excess  of  5,000  which  are  sup- 
plied by  private  companies,  namely,  Milford,  Southbridge,  Dedham, 
^sorthbridge,  Palmer,  Bridgewater,  Grafton,  Fairhaven  and  Amherst. 

Consumption  of  Water. 

Records  of  the  consumption  of  water  are  kept  in  nearly  all  of  the  cities 
and  towns  where  water  is  pumped,  and  in  several  places  supplied  by 
gravity  Yenturi  meters  are  used  to  measure  the  quantity  supplied. 

The  following  table  gives  statistics  with  regard  to  the  consumption  of 
water  in  the  year  1912  in  those  cities  and  towns  from  which  records 
could  be  obtained.  The  populations  for  the  year  1912  as  given  in  the 
table  were  obtained  by  adding  two-fifths  of  the  increase  in  population 
between  1905  and  1910  to  the  population  as  determined  by  the  census  of 
the  latter  year.  The  daily  consumption  of  water  per  inhabitant  has  been 
obtained  by  dividing  the  average  daily  consumption  by  the  estimated 
total  population  of  the  city  or  town  in  1912.  The  quantity  obtained  in 
this  manner  is  somewhat  less  than  the  actual  consumption  per  person 
using  the  water  because  there  are  in  all  cities  and  towns  a  greater  or  less 
number  of  persons  who  do  not  use  the  public  supply.  The  difference 
between  the  number  of  inhabitants  and  the  number  of  consumers  would 
account  to  a  large  extent  for  the  low  rate  per  inhabitant  in  some  of  the 
towns  which  contain  villages  to  which  the  public  water  supply  has  not 
been  extended  and  in  towns  where  works  have  been  in  operation  bin  a 
short  time  and  where,  in  consequence,  water  has  not  come  into  general 
use.  In  some  towns  the  population  during  the  summer  months  is  much 
greater  than  that  shown  by  the  census  returns,  and  in  such  cases  the  con- 
sumption per  inhabitant  as  given  in  the  table  is  higher  than  it  would  be 
if  allowance  were  made  for  the  increased  population  in  the  summer. 
With  a  few  exceptions,  however,  the  difference  is  not  great. 
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Statistics  relating  to  the  Consumption  of  Water  in  Various  Cities  and  Towns. 


Citt  or  Town. 

Esti- 
mated 
Popu- 
lation, 

1912. 

Average 

Daily 
Consump- 
tion 
(GaUons), 
1912. 

Daily 

Con- 
sumption 
per  In- 
habitant 
(Gallons), 

1912. 

City  or  Town. 

Esti- 
mated 
Popu- 
lation, 

1912. 

Average 

Daily 
Consump- 
tion 
(Gallons), 
1912. 

Daily 

Con- 
sumption 
per  In- 
habitant, 
(Gallons) 

1912. 

Metropolitan  Water 
District:1  — 
Arlington, 

1,124,006 
11,795 

118,963,000 
1,076,000 

106 
91 

Canton,  . 
Chelmsford,    . 

4,835 
5,312 

386,000 
70,000 

80 
13 

Belmont, 

6,015 

435,000 

72 

Clinton, 

13,063 

633,000 

48 

Boston,     . 

716,573 

90,038,000 

126 

Concord, 

6,821 

500,000 

73 

Chelsea,    . 

36,740 

2,936,000 

80 

Danvers  and  Mid- 

dleton. 
Dedham, 

10,698 

1,121,000 

105 

Everett,    . 

35,233 

2,708,000 

77 

9,888 

1,156,000 

117 

Lexington, 

5,073 

357,000 

70 

Dudley, 

4,447 

124,000 

28 

Maiden,    . 

46,951 

2,226,000 

47 

Easton,  . 

5,231 

135,000 

26 

Medford,  . 

24,536 

1,223,000 

50 

Edgartown,     . 

1,197 

61,000 

51 

Melrose,    . 

16,283 

1,132,000 

70 

Fairhaven, 

5,477 

400,000 

73 

Milton, 

8,272 

343,000 

41 

Fall  River,      . 

124,708 

5,335,000 

43 

Nahant,  . 

1,289 

159,000 

123 

Falmouth, 

3,105 

310,000 

100 

Quincy,    . 

34,468 

3,003,000 

87 

Foxborough,    . 

4,063 

234,000 

58 

Revere,     . 

20,443 

1,495,000 

73 

Framingham, 

13,508 

820,000 

61 

Somerville, 

80,422 

6,428,000 

80 

Franklin, 

5,800 

296,000 

51 

Stoneham, 

7,393 

591,000 

80 

Gardner, 

15,774 

748,000 

47 

Swampscott,    . 

6,629 

443,000 

67 

Gloucester, 

23,753 

1,312,000 

55 

Watertown, 

13,522 

922,000 

68 

Grafton, 

5,966 

114,000 

19 

Winthrop, 

11,371 

717,000 

63 

Groton,  . 

2,116 

98,000 

46 

Abington  and  Rock- 
land. 
Amesbury, 

12,789 

732,000 

57 

Holliston, 

2,730 

69,000 

25 

10,316 

505,000 

49 

Holyoke, 

60,848 

6,078,000 

100 

Andover, 

7,569 

560,000 

74 

Hudson, 

6,953 

293,000 

42 

Ashland, 

1,716 

20,000 

12 

Ipswich, 

6,006 

323,000 

54 

Attleborough, 

17,620 

987,000 

56 

Lancaster, 

2,487 

116,000 

47 

Avon, 

2,058 

80,000 

39 

Lawrence, 

92,229 

4,104,000 

44 

Ayer, 

2,961 

162,000 

55 

Lincoln, 

1,196 

221,000 

185 

Bedford, 

1,240 

30,000 

24 

Lowell,    . 

110,856 

5,273,000 

48 

Beverly, 

20,021 

1,846,000 

92 

Lynn  and  Saugus,  . 

103,018 

6,750,000 

66 

Billerica, 

2,767 

165,000 

60 

Manchester,    . 

2,695 

305,000 

113 

Braintree, 

8,541 

587,000 

69 

Mansfield, 

5,558 

569,000 

102 

Bridgewater    and 
East  Bridgewater. 
Brockton, 

11,502 
60,515 

330,000 
2,542,000 

29 
42 

Marblehead,    . 
Marion,  . 

7,390 
1,632 

604,000 
115,000 

82 
70 

Brookline, 

29,534 

2,633,000 

89 

Marlborough, 

14,781 

573,000 

39 

Cambridge,     . 

107,801 

10,793,000 

100 

Maynard, 

6,622 

315,000 

48 

1  Including  Newton,  which  is  within  the  district  but  supplied  from  independent  works 
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Statistics  relating  to  the  Consumption  of  Water  in  Various  Cities  and  Towns  — 

Concluded. 


City  or  Town. 

Esti- 
mated 
Popu- 
lation, 

1912. 

Average 
Daily 
Consump- 
tion 
(Gallons), 
1912. 

Daily 

Con- 
sumption 
per  In- 
habitant 
(Gallons), 

1912. 

City  or  Town. 

Esti- 
mated 
Popu- 
lation, 

1912. 

Average 
Daily 
Consump- 
tion 
(Gallons), 
1912. 

Daily 

Con- 
sumption 
per  In- 
habitant 
(Gallons), 

1912. 

Merrimac, 

2,329 

S8.000 

38 

Rutland, 

1,755 

99,000 

56 

Methuen, 

12,557 

615,000 

49 

Salem,     . 

46,125 

3,769,000 

82 

Middleborough, 

8,744 

337,000 

39 

Sharon,    . 

2,400 

149,000 

62 

Milford  and  Hope- 
dale. 
Millbury, 

15,679 

817,000 

52 

Shirley,  .        . 

2,318 

64,000 

28 

4,784 

190,000 

40 

Southbridge,  . 

13,229 

898,000 

OS 

Montague  and  Erv- 

7,976 

616,000 

77 

Springfield, 

95,080 

10,660,000 

112 

Nantucket,     . 

2,975 

233,000 

78 

Stoughton, 

6,459 

278,000 

43 

Natick, 

9,969 

544,000 

55 

Taunton, 

35,576 

2,366,000 

67 

Needham, 

5,323 

356,000 

67 

Wakefield, 

11,858 

713,000 

60 

New  Bedford, 

105,568 

8,2S1,000 

78 

Walpole, 

5,248 

538,000 

102 

Newburyport, 

15,059 

1,235,000 

82 

Waltham, 

28,455 

2,743,000 

96 

Newton, 

40,998 

2,732,000 

67 

Ware, 

8,846 

453,000 

51 

North  Andover, 

5,895 

261,000 

44 

Wareham, 

4,279 

136,000 

32 

North  Attleborough, 

10,236 

473,000 

46 

Webster, 

12,105 

471,000 

39 

Norwood, 

8,527 

627,000 

74 

Wellesley, 

5,103 

374,000 

73 

Orange,   . 

5,164 

161,000 

31 

West  Bridgewater,  . 

2,321 

64,000 

28 

Peabody, 

16,770 

2,697,000 

161 

Westfield, 

17,017 

1,841,000 

103 

Pepperell, 

2,827 

110,000 

39 

Westford, 

3,026 

71,000 

23 

Plainville, 

1,419 

37,000 

26 

Weston,  . 

2,112 

106,000 

50 

Plymouth, 

12,550 

1,367,000 

109 

Whitman, 

7,600 

234,000 

31 

Provincetown, 

4,372 

212,000 

48 

Winchendon,  . 

5,576 

1S2.000 

33 

Randolph  and  Hoi- 

7,347 

406,000 

55 

Woburn, 

15,670 

2,014,000 

129 

Reading, 

5,872 

234,000 

40 

Worcester, 

153,126 

11,227,000 

73 

Rockport, 

4.117 

306,000 

74 

Wrentham, 

1,869 

96,000 

51 

Rainfall. 
The  normal  rainfall  in  Massachusetts  as  deduced  from  long-continued 
observations  in  various  parts  of  the  State  is  44.78  inches.  The  average 
rainfall  for  the  year  1912  in  these  places  was  39.48  inches,  an  average 
deficiency  of  5.30  inches.  There  was  an  excess  of  precipitation  in  the 
months  of  March,  April,  May  and  December,  and  a  deficiency  in  the 
other  eight  months.  The  greatest  excess  in  any  month  occurred  in 
March,  when  the  rainfall  was  5.84  inches,  or  1.91  inches  greater  than  the 
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normal,  and  the  greatest  deficiency  occurred  in  June,  when  the  rainfall 
was  only  0.33  of  an  inch,  or  2.94  inches  less  than  the  normal. 

The  following  table  gives  the  normal  rainfall  in  the  State  for  each 
month  as  deduced  from  observations  at  various  places  for  a  long  period  of 
years,  together  with  the  average  rainfall  at  those  places  for  each  month 
during  the  year  1912  and  the  departure  from  the  normal:  — 


Month. 

Normal 
Rainfall 
(Inches). 

Rainfall 
in  1912 

(Inches). 

Excess  or 

Defi- 
ciency in 

1912 
(Inches). 

Month. 

Normal 
Rainfall 
(Inches). 

Rainfall 
in  1912 

(Inches). 

Excess  or 

Defi- 
ciency in 

1912 
(Inches). 

January,   . 

Februarj', 

March, 

April, 

May, 

3.74 
3.61 
3.93 
3.58 
3.72 
3.27 
3.77 

2.93 
2.81 
5.84 
4.02 
4.72 
0.33 
3.31 

—0.81 
—0.80 
+1.91 
+0.44 
+1.00 
—2.94 
—0.46 

August,    . 
September, 
October,    . 
November, 
December, 
Total, 

4.25 
3.50 
3.82 
3.92 
3.67 

3.06 
2.28 
1.77 
3.58 
4.83 

—1.19 
—1.22 
—2.05 
—0.34 
+1.16 

June, 
July. 

44.78 

39.48 

—5 .30 

The  rainfall  in  the  year  1912,  as  in  each  of  the  eight  years  immediately 
preceding  it,  was  less  than  the  normal,  and  the  accumulated  deficiency  at 
the  end  of  that  year  was  39.29  inches.  The  greatest  deficiency  during 
this  period  occurred  in  the  years  1908  and  1910,  and  the  least  in  the 
years  1906  and  1907.  In  1912  the  rainfall  in  the  month  of  February 
occurred  almost  entirely  in  the  last  twelve  days,  and,  taken  in  connection 
with  the  high  rainfall  in  the  month  of  March  and  the  continued  excess 
in  the  months  of  April  and  May,  produced  a  higher  flow  in  the  streams 
than  has  occurred  for  many  years.  On  the  other  hand,  the  average  rain- 
fall for  the  month  of  June  was  only  about  one-third  of  an  inch,  while  the 
total  rainfall  for  the  six  months,  June  to  November,  inclusive,  was  only 
14.33  inches,  or  36  per  cent,  of  the  total  rainfall  for  the  year.  The  effect 
of  this  distribution  of  the  rainfall  was  to  produce  very  high  flows  in  the 
streams  during  the  spring,  by  which  nearly  all  of  the  ponds  and  storage 
reservoirs  were  filled  to  overflowing,  while  the  deficiency  of  rainfall  in 
the  summer  and  fall  months  caused  a  shortage  of  water  in  many  of  the 
supplies,  particularly  those  obtained  from  small  storage  reservoirs.  With 
the  heavy  rains  of  the  late  fall  and  early  winter,  however,  the  ponds  and 
storage  reservoirs  were  restored  to  their  normal  condition. 
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Flow  of  Streams. 
Sudbury  Fiver. 

The  average  flow  of  the  Sudbury  River  during  the  year  1912  was 
3  7  '.000  gallons  per  day  per  square  mile,  the  highest  flow  recorded  in  any 
year  since  1907.  The  flow  was  in  excess  of  the  normal  in  the  months 
of  March,  April  and  May,  but  less  than  the  normal  in  the  other  nine 
months  of  the  year.  The  greatest  excess  occurred  in  the  month  of  May, 
and  the  greatest  deficiency  in  the  months  of  February,  November  and 
December.  During  the  months  of  July,  August,  September  and  October 
the  flow  was  less  than  the  evaporation  from  the  water  surfaces  of  the 
reservoirs,  so  that  the  flow  in  those  months  is  represented  by  a  minus 
quantity.  The  average  flow  for  the  driest  six  months,  June  to  Novem- 
ber, inclusive,  was  26,000  gallons  per  day  per  square  mile,  which  is  the 
minimum  flow  ever  recorded  for  a  similar  period  during  the  past  thirty- 
eight  years. 

In  order  to  show  the  relation  between  the  flow  of  the  Sudbury  River 
during  each  month  of  the  year  1912  and  the  normal  flow  of  that  stream, 
as  deduced  from  observations  during  thirty-eight  years,  from  1875  to 
1912,  inclusive,  the  following  table  has  been  prepared.  The  area  of  the 
watershed  of  the  Sudbury  River  above  the  point  of  measurement  is  75.2 
square  miles. 


Table  showing  the  Average  Monthly  Flow  of  the  Sudbury  River  for  the  Year  1912, 
in  Cubic  Feet  per  Second  per  Square  Mile  of  Drainage  Area,  and  in  Million 
Gallons  per  Day  per  Square  Mile  of  Drainage  Area;  also,  Departure  from 
the  Xortnal  Flow. 


Normal  Flow. 

Actual  Flow  in  1912. 

Excess  or 

Deficiency. 

Cubic  Feet 

Million 

Cubic  Feet 

Million 

Cubic  Feet 

Million 

Month. 

per 

Gallons  per 

per 

Gallons  per 

per 

Gallons  per 

Second 

Day 

Second 

Day 

Second 

Day 

per  Square 

per  Square 

per  Square 

per  Square 

per  Square 

per  Square 
Mile. 

Mile. 

Mile. 

Mile. 

Mile. 

Mile. 

January 

1  851 

1.196 

1.127 

0.728 

—0.724 

— 0  468 

February,    . 

2.663 

1.721 

1.852 

1.197 

—0.811 

—0.524 

March, 

4.331 

2  799 

4.783 

3  092 

+0.452 

+0  293 

April,  . 

3.088 

1.996 

3.459 

2.235 

+0.371 

+0  239 

Mav,    . 

1.6.52 

1.068 

2. 238 

1.447 

+0.586 

+0.379 

June,    . 

0.770 

0.498 

0.229 

0.148 

—0.541 

—0.350 

Julv,     . 

0.246 

0.159 

— 0.119 

—0.077 

—0.365 

— 0  236 

August, 

0.362 

0.234 

— 0.046 

—0.029 

—0.408 

—0.263 

September, 

0.369 

0  239 

— 0.044 

—0.028     ! 

—0.413 

-0.267 

October, 

0.676 

0  437 

—O.021 

—0.014 

—0.697 

—0.451 

November, 

1.218 

0.787 

0.255 

0.165 

— 0  963 

—0.622 

December,  . 

1.550 

1.002 

0.765 

0.494 

—0.785 

—0  508 

Average  for  v 

'hole 

year, 

1.558 

1.007 

1.206 

0.779 

—0.352 

—0228 

In  the  annual  report  of  the  State  Board  of  Health  for  the  year  1911 
(pages  25-4  to  260)  a  table  was  presented  giving  the  record  of  the  rain- 
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fall  upon  the  Sudbury  River  watershed  and  the  yield  expressed  in  inches 
in  depth  on  the  watershed  (inches  of  rainfall  collected)  for  thirty-seven 
years,  from  1875  to  1911,  inclusive.  The  corresponding  record  for  the 
year  1912,  together  with  the  average  for  the  whole  period  of  thirty-eight 
years,  is  given  in  the  following  table :  — 


Rainfall,  in  Inches,  received  and  collected  on  the  Sudbury  River  Watershed. 


For 

the  Year 

1912. 

Mean  for 

Thirty-eight  Years, 
1875-1912. 

Month. 

Rainfall. 

Rainfall 

Per  Cent. 

Rainfall. 

Rainfall 

Per  Cent. 

collected. 

collected. 

collected. 

collected. 

January,       .... 

2.94 

1.299 

44.1 

4.11 

2.133 

52.0 

February, 

2.77 

1.998 

72.2 

4.17 

2.796 

67.1 

March, 

6.46 

5.515 

85.3 

4.42 

4.992 

112.8 

April,    . 

4.37 

3.859 

88.3 

3.52 

3.445 

97.9 

May,     . 

4.55 

2.580 

56.7 

3.31 

1.905 

57.6 

June,    . 

0.46 

0.255 

56.1 

3.06 

0.859 

28.1 

July,     . 

3.24 

— 0.137 

-4.2 

3.54 

0.284 

8.0 

August, 

3.05 

— 0.053 

—1.7 

3.86 

0.417 

10.8 

September, 

1.76 

— 0.049 

—2.8 

3.45 

0.412 

11.9 

October, 

2.35 

—0.024 

—1.0 

3.88 

0.780 

20.1 

November, 

3.64 

0.285 

7.8 

3.85 

1.358 

35.3 

December, 

5.13 

0.882 

17.2 

3.84 

1.787 

46.6 

Totals  ai 

id  av 

erage 

3. 

40.72 

16.410 

40.3 

45.01 

21.168 

47.0 

The  following  table  gives  the  record  of  the  yield  of  the  Sudbury  River 
watershed  for  each  of  the  past  thirty-eight  years,  the  flow  being  expressed 
in  gallons  per  day  per  square  mile  of  watershed  in  order  to  render  the 
table  more  convenient  for  use  in  estimating  the  probable  yield  of  water- 
sheds used  as  sources  of  water  supply :  — 


Yield  of  the  Sudbury  River  Watershed 

in  Gallons  -per  Day  per 

Square 

Mile. x 

Month. 

1875. 

1876. 

1877. 

1878.      ,      1879. 

1880. 

January 

103,000 

643,000 

658,000 

1,810,000 

700,000 

1,121,000 

February, 

1,496,000 

1,368,000 

949,000 

2,465,000 

1,711,000 

1,787,000 

March, 

1,604,000 

4,435,000 

4,813,000 

3,507,000 

2,330,000 

1,374,000 

April, 

3,049,000 

3,292,000 

2,394,000 

1,626,000 

3,116,000 

1,168,000 

May, 

1,188,000 

1,139,000 

1,391,000 

1,394,000 

1,114,000 

514,000 

June, 

870,000 

222,000 

597,000 

506,  00 

413,  00 

176,000 

July, 

321,000 

183,000 

202,000 

128,000 

158,000 

177,000 

August,     . 

396,000 

405,000 

121,000 

475,000 

395,000 

119,000 

September, 

207,000 

184,000 

60,000 

160,000 

141,000 

80,000 

October,    . 

646,000 

234,000 

632,000 

516,000 

71,000 

101,000 

November, 

1,302,000 

1,088,000 

1,418,000 

1,693,000 

206,000 

205,000 

December, 

584,000 

454,000 

1,289,  00 

3,177,000 

462,000 

175,000 

Average  for  whole  year, 

972,000 

1,135,000 

1,214,000 

1,452,000 

894,000 

578,000 

Average  for  driest  six  mon 

ths,  . 

574,000 

384,000 

502,000 

532,000 

230,000 

143,000 

1  The  area  of  the  Sudbury  River  watershed  used  in  making  up  these  records  included  water  surfaces 
amounting  to  about  2  per  cent,  of  the  whole  area,  from  1875  to  1878,  inclusive,  subsequently  increasing 
by  the  construction  of  storage  reservoirs  to  about  3  per  cent,  in  1879,  to  3.5  per  cent,  in  1885,  to  4  per  cent, 
in  1894  and  to  6.5  per  cent,  in  1898.  The  watershed  also  contains  extensive  areas  of  swampy  land,  which, 
though  covered  with  water  at  times,  are  not  included  in  the  above  percentages  of  water  surfaces. 
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Month. 

January 

February,  .... 

March, 

April, 

May, 

June 

July 

August, 

September 

October 

November,  .... 
December,        .... 

Average  for  whole  year,     . 

Average  for  driest  sis  months 


1881. 


1882. 


1883. 


1884. 


1885. 


1886. 


415,010 

1,546,000 

4,004,000 

1,546,000 

965,000 

1,338,000 

276,000 

14S.000 

197,000 

186,000 

395,000 

775,000 


1,241,000 

2,403.000 

2,839,000 

867,000 

1,292,000 

529,000 

86,000 

55,000 

306,000 

299,000 

210,000 

314,000 


979,000 
330,000 


862,000 
211,000 


335,000 

1,033,000 

1,611,000 

1,350,000 

93S.000 

300,000 

115,000 

78,000 

91,000 

186,000 

205,000 

193,000 


533,000 
145,000 


995,000 

2,842,000 

3,785,000 

2,853,000 

1,030,000 

417,000 

224,000 

257,000 

44,000 

83,000 

175,000 

925,000 


1,235,000 

1,354,0)0 

1,572,000 

1,815,000 

1,336,000 

426,000 

62,000 

240,000 

121,000 

336,000 

1,178,000 

1,174,000 


1,461,000 

4,800,000 

2,059,000 

1,947,000 

720,000 

203,000 

115,000 

94,000 

118,000 

146,000 

673,000 

1,020,000 


1,129,000 
200,000 


901,000 
391,000 


1.0S7.000 
223,000 


Month. 

January, 

February,  .... 

March, 

April 

May, 

June,         ...... 

July 

August, 

September, 

October 

November,       .... 
December,        .... 

Average  for  whole  year,     . 

Average  for  driest  six  months, 


1887. 


1888. 


1889. 


1890. 


1891. 


1892. 


2,5S9,000 

2,829,000 

2,868,000 

2,620,000 

1,009,000 

414,000 

114,000 

214,000 

111,000 

190,000 

368,000 

613,000 


1,053,000 

1,951,000 

3,237,000 

2,645,000 

1,632,000 

422,000 

117,000 

380,000 

1,155,000 

1,999,000 

2,758,000 

3,043,000 


2,782,000 

1,195,000 

1,339,000 

1,410,000 

880,000 

653,000 

633,000 

1,432,000 

834,000 

1,230,000 

1,941,000 

2,241,000 


1,254,000 

1,529,000 

3,643,000 

1,875,000 

1,366,000 

56S.O00 

103,000 

132,000 

458,000 

2,272,000 

1,215,000 

997,000 


3,018,000 

3,486,000 

4,453,000 

2,397,000 

582,000 

414,000 

149,000 

163,000 

203,000 

210,000 

305,000 

544,000 


1,870,000 
943,000 

1,955,000 
871,000 

1,259,000 
428,000 
214,000 
280,000 
229,000 
126,000 
697,000 
485,000 


l,151,n0O 
234,000 


1,697,000 
953,000 


1,383,  00 
944,000 


1,2S5,000 
747,000 


1,315,000 
239,000 


7S1.000 
327,000 
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Yield  of  the  Sudbury  River  Watershed  in  Gallons  per  Day  per  Square  Mile  — 

Continued. 


Month. 

January, 

February,         .... 

March, 

April 

May, 

June, 

July 

August 

September,       .... 

October 

November,  .... 
December,        .... 

Average  for  whole  year,     . 

Average  for  driest  six  month; 


1893. 


1894. 


1895. 


1896. 


1897. 


1898. 


433,000 

1,542,000 

3,245,000 

2,125,000 

2,883,000 

440,000 

158,000 

181,000 

108,000 

221,000 

319,000 

797,000 


1,037,000 
237,000 


693,000 
991,000 
2,238,000 
1,640,000 
840,000 
419,000 
161,000 
209,000 
150,000 
374,000 
836,000 
716,000 


1,034,000 

541,000 

2,410,000 

2,515,000 

636,000 

174,000 

231,000 

229,000 

89,000 

1,379,000 

2,777,000 

1,782,000 


1,084,000 

2,676,000 

3,835,000 

1,494,000 

360,000 

399,000 

95,000 

57,000 

388,000 

592,000 

659,000 

657,000 


845,000 

1,067,000 

2,565,000 

1,515,000 

915,000 

962,000 

658,000 

591,000 

182,000 

94,000 

909,000 

1,584,000 


1,638,000 

3,022,000 

2,604,000 

1,829,000 

1,246,000 

530,000 

231,000 

1,107,000 

369,000 

1,160,000 

1,986,000 

1,799,000 


770,000 
356,000 


1,152,000 
460,000 


1,019,000 
314,000 


991,000 
564,000 


1,450,000 
777,000 


Month. 

January, 

February,         .... 

March, 

April, 

May, 

June 

July 

August, 

September 

October 

November,  .... 
December,        .... 

Average  for  whole  year,     . 

Average  for  driest  six  months 


1899. 


1900. 


1901. 


1902. 


1903. 


1904. 


2,288,000 

1,381,000 

4,205,000 

2,521,000 

511,000 

66,000 

19,000 

—35,000 

94,000 

115,000 

304,000 

220,000 


973,000 
93,000 


794,000 

3,800,000 

3,654,000 

1,350,000 

1,312,000 

316,000 

—18,000 

—34,000 

65,000 

186,000 

663,000 

1,096,000 


1,082,000 
194,000 


437,000 

300,000 

2,755,000 

4,204,000 

2,954,000 

753,000 

306,000 

424,000 

305,000 

412,000 

474,000 

2,695,000 


1,763,000 

1.674,000 

4,199,000 

1,885,000 

743,000 

303,000 

66,000 

135,000 

178,000 

506,000 

444,000 

1,779,000 


1,736,000 

2,279,000 

3,454,000 

2,261,000 

351,000 

1,987,000 

445,000 

307,000 

130,000 

492,000 

363,000 

582,000 


477,000 

882,000 

2,999,000 

3,294,000 

1,745,000 

419,000 

62,000 

170,000 

397,000 

191,000 

289,000 

269,000 


1,342,000 
445,000 


1,140,000 
271,000 


1,190,000 
388,000 


931,000 
228,000 
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Yield  of  the  Sudbury  River  Watershed  in  Gallons  -per  Day  per  Square  Mile- 

Concluded. 


Month. 


1905. 


1906. 


1907. 


1908. 


1909. 


1910. 


January 

February,  

March 

April 

May 

June 

July 

August, 

September 

October 

November 

December,  . 

Average  for  whole  year,     . 

Average  for  driest  six  months, 


1,410,000 
330,000 

2,497,000 

1,643,000 
297,000 
467,000 
177,000 
114,000 

1,246,000 
158,000 
279,000 
887,000 


795,000 
403,000 


1,128,000 

1,041,000 

2,409,000 

1,949,000 

1,059,000 

707,000 

398,000 

180,000 

19,000 

301,000 

483,000 

659,000 


1,351,000 

624,000 

1,658,000 

1,607,000 

8S8.000 

761,000 

9,000 

—104,000 

541,000 

741,000 

1,998,000 

2,032,000 


860,000 
341,000 


1,010,000 
471,000 


1,925,000 
1,536,000 
2,257,000 
1,117,000 
1,046,000 

194,000 
—14,000 

102,000 

—82,000 

47,000 

71,000 

136,000 


392,000 
2,286,000 
1,734,000 
1,721,000 
1,004,000 

239,000 
—121,000 
-45,000 

149,000 

—51,000 

82,000 

263,000 


1,490,000 

1,849,000 

1,954,000 

667,000 

277,000 

516,000 

—102,000 

—73,000 

5,000 

—51,000 

176,000 

221,000 


694,000 
44,000 


625,000 
40,00 


570,000 
29,000 


Month. 


1911. 


1912. 


Mean  for 

Thirty-eight 

Years, 

1875-1912. 


January, 

February,        

March, 

April 

May 

June, 

July 

August, 

September 

October 

November 

December 

Average  for  whole  year,    . 

Average  for  driest  six  months, 


519,000 

728,000 

1,196,000 

700,000 

1,197,000 

1,721,000 

1,144,000 

3,092,000 

2,799,000 

1,426,000 

2,235,000 

1,996,000 

318,000 

1,447.000 

1,068,000 

213,000 

14S.000 

49S,000 

—14,000 

—77,000 

159,000 

20,000 

—29,000 

234,000 

76,000 

—28,000 

239,000 

296,000 

—14,000 

437,000 

593,000 

165,000 

787,000 

908,000 

494,000 

1,002,000 

514,000 

779,000 

1,007,000 

152,000 

26,000 

390,000 

Note.  —  The  recorded  yields,  subsequent  to  the  year  1897,  are  less  accurate  than  those  for  previous 
years,  due  to  unavoidable  inaccuracies  in  the  measurement  of  the  quantity  of  water  received  from  the 
Wachusett  Reservoir. 

The  average  yield  of  the,  Sudbury  Biver  for  each  of  the  past  thirty- 
eight  years,  together  with  the  average  rainfall  on  the  watershed,  the  aver- 
age rainfall  collected  and  the  average  per  cent,  collected,  is  shown  upon 
the  diagrams  on  the  following  page. 
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Nashua  River. 

The  average  flow  of  the  South  Branch  of  the  Nashua  River  above  Clin- 
ton during  the  year  1912  was  891,000  gallons  per  day  per  square  mile, 
or  81  per  cent,  of  the  normal  flow  for  the  past  sixteen  years.  The  flow 
was  in  excess  of  the  normal  in  the  months  of  March,  April  and  May,  but 
less  than  the  normal  in  the  other  nine  months  of  the  year.  The  greatest 
excess  occurred  in  the  month  of  May,  and  the  greatest  deficiency  in  the 
months  of  February,  June  and  December.  The  average  flow  for  the 
driest  six  months,  June  to  November,  inclusive,  was  210,000  gallons  per 
day  per  square  mile,  or  39  per  cent,  of  the  normal  flow  for  such  a  period 
during  the  past  sixteen  years. 

In  order  to  show  the  relation  between  the  flow  of  the  Nashua  River 
during  each  month  of  the  year  1912  and  the  normal  flow  of  that  stream 
as  deduced  from  observations  during  sixteen  years,  from  1897  to  1912, 
inclusive,  the  following  table  has  been  prepared.  The  area  of  the  water- 
shed of  the  Nashua  River  above  the  point  of  measurement  was  119  square 
miles  from  1897  to  1907,  inclusive,  and  118.19  square  miles  since  the 
latter  year. 

Table  showing  the  Average  Monthly  Flow  of  the  South  Branch  of  the.  Nashua  River 
for  the  Year  1912,  in  Cubic  Feet  per  Second  per  Square  Mile  of  Drainage 
Area,  and  in  Million  Gallons  per  Day  per  Square  Mile  of  Drainage  Area; 
also,  Departure  from  the  Normal  Flow. 


Normal  Flow. 

Actual,  Flow  in  1912. 

Excess  or 

Deficiency. 

Month. 

Cubic  Feet 

per 

Second 

per  Square 

Mile. 

Million 
Gallons  per 

Day 

per  Square 

Mile. 

Cubic  Feet 

per 

Second 

per  Square 

Mile. 

Million 
Gallons  per 

Day 

per  Square 

Mile. 

Cubic  Feet 

per 

Second 

per  Square 

Mile. 

Million 
Gallons  per 

Day 

per  Square 

Mile. 

January, 

1.833 

1.185 

1.208 

0.780 

—0.625 

—0.405 

February,     . 

2.163 

1.398 

1.434 

0.927 

—0.729 

—04.71 

March, 

4.173 

2.699 

4.380 

2.831 

+0.207 

+0.132 

April,  . 

3.341 

2.159 

3.530 

2.281 

+0.189 

+0.122 

May,    . 

1.843 

1.191 

2.780 

1.797 

+0.937 

+0.606 

June,    . 

1.206 

0.780 

0.512 

0.331 

—0.694 

—0.449 

July,    . 

0.616 

0.398 

0.208 

0.135 

—0.408 

—0.263 

August, 

0.621 

0.402 

0.194 

0.125 

—0.427 

—0.277 

September, 

0.569 

0.368 

0.138 

0.089 

—0.431 

—0.279 

October, 

0.809 

0.523 

0.224 

0.145 

—0.585 

—0.378 

November, 

1.251 

0.809 

0.683 

0.442 

—0.568 

—0.367 

December,  . 

1.904 

1.230 

1.227 

0.793 

-0.677 

—0.437 

Average  for  t\ 

hole 

year, 

1.692 

1.094 

1.378 

0.891 

—0.314 

—0.203 
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In  the  annual  report  of  the  State  Board  of  Health  for  the  }rear  1911 
(pages  265  to  267)  a  table  was  presented  giving  the  record  of  the  rain- 
fall upon  the  Nashua  River  watershed  and  the  yield  expressed  in  inches 
in  depth  upon  the  watershed  (inches  of  rainfall  collected)  for  fifteen 
years,  from  1897  to  1911,  inclusive.  A  corresponding  record  for  the  year 
1912,  together  with  an  average  for  the  entire  period  of  sixteen  years,  is 
given  in  the  following  table :  — 


Rainfall, 

in  Inches,  received  and  collected  on  the  Nashua  River  Watershed. 

For 

the  Yeah 

1912. 

Mean  for  Sixteen 
1897-1912. 

Years, 

Month. 

Rainfall. 

Rainfall 

Per  Cent. 

Rainfall. 

Rainfall 

Per  Cent. 

collected. 

collected. 

collected. 

collected. 

January 

2.57 

1.392 

54.2 

3.67 

2.113 

57.6 

February, 

2.42 

1.547 

63.8 

3.81 

2.267 

59.6 

March, 

5.69 

5.050 

88.8 

4.31 

4.815 

111.7 

April,   . 

4.06 

3.938 

97.0 

3.87 

3.727 

96.2 

May,     . 

5.76 

3.206 

55.7 

3.46 

2.125 

61.3 

June,     . 

0.48 

0.571 

119.6 

3.82 

1.346 

35.3 

July,     . 

2.65 

0.240 

9.1 

4.02 

0.710 

17.7 

August, 

2.89 

0.224 

7.8 

4.22 

0.716 

17.0 

September, 

2.17 

0.154 

7.1 

3.77 

0.635 

16.9 

October, 

2.53 

0.258 

10.2 

3.40 

0.933 

27.4 

November, 

4.02 

0.762 

18.9 

3.48 

1.396 

40.1 

December, 

4.95 

1.414 

28.5 

4.30 

2.195 

51.0 

Totals  ai 

id  a\ 

erag< 

'S, 

40.19 

18.756 

46.7 

46.13 

22.978 

49.8 

The  following  table  gives  a  record  of  the  yield  of  the  Nashua  River 
watershed  for  each  of  the  past  sixteen  years,  the  flow  being  expressed  in 
gallons  per  day  per  square  mile  of  watershed :  — 


Yield  of  the  Nashua  River  Watershed 

in  Gallons  per  Day  per 

Square  Mile.1 

Month. 

1897. 

1898. 

1899. 

1900. 

1901. 

1902. 

January,  . 

796,000 

1,563,000     2,092,000 

796,000 

519,000 

1,676,000 

February, 

931,000 

1,635,000 

1,090,000 

4,054,000 

356,000 

1,401,000 

March, 

2,760,000 

3,088,000 

2,776,000 

3,722,000 

2,718,000 

3,992,000 

April, 

1,632,000 

2,027,000     3,376,000     1,580,000 

4,986,000 

2,159,000 

May, 

1,163,000 

1,390,000  |     862,000 

1,382,000 

2,729,000 

1,031,000 

June, 

1,181,000 

828,000  •     561,000 

578,000 

985,000 

410,000 

July, 

1,442,000 

333,000        354,000 

217,000 

477,000 

292,000 

August,     . 

896,000 

1,325,000  ,     236,000 

197,000 

512,000 

297,000 

September, 

380,000 

676,000  J     250,000 

127,000 

320,000 

241,000 

October,    . 

243,000 

1,509,000  ;     245,000 

282,000 

647,000 

950,000 

November, 

1,283,000 

2,170,000  !     430,000 

875,000 

517,000 

635,000 

December, 

2,275,000 

2,061,000        359,000 

1,570,000 

3,234,000 

1,848,000 

Average  foi 

whole  year,    . 

1,253,000 

1,551,000     1,051,000 

1,264,000 

1,507,000 

1,248,000 

Average  for 

driest  six  months, 

886,000 

1,013,000        312,000 

377,000 

576,000 

471,000 

1  The  area  of  the  watershed  used  in  making  up  these  records  included  water  surfaces  amounting  to 
2.2  per  cent,  of  the  whole  area  from  1897  to  1902,  inclusive,  to  2.4  per  cent,  in  1903,  to  3.6  per  cent,  in 
1904,  to  4.1  per  cent,  in  1905,  to  5.1  per  cent,  in  1906,  to  6  per  cent,  in  1907,  and  to  7  per  cent,  in  and  after 
1908. 
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Yield  of  the  Nashua  River  Watershed  in  Gallons  per  Day  per  Square  Mile  — 

Concluded. 


Month. 

1903. 

1904. 

1905. 

1906. 

1907. 

1908. 

January, 

1,265,000 

659,000 

1,266,000 

1,132,000 

1,458,000 

1,738,000 

February, 

2,133,000 

927,000 

452,000 

1,027,000 

692,000 

1,736,000 

March, 

3,423,000 

3,008,000 

3,004,000 

1,800,000 

1,697,000 

2,192,000 

April, 

2,238,000 

2,984,000 

1,617,000 

2,109,000 

1,436,000 

1,269,000 

May, 

569,000 

1,498,000 

445,000 

1,533,000 

965,000 

1,415,000 

June, 

2,131,000 

762,000 

542,000 

1,184,000 

773,000 

403,000 

July, 

624,000 

497,000 

365,000 

728,000 

335,000 

220,000 

August,     . 

474,000 

355,000 

321,000 

591,000 

87,000 

443,000 

September, 

375,000 

494,000 

1,228,000 

277,000 

810,000 

88,000 

October,    . 

689,000 

347,000 

367,000 

530,000 

1,382,000 

158,000 

November, 

634,000 

343,000 

442,000 

749,000 

2,540,000 

125,000 

December, 

954,000 

440,000 

1,018,000 

794,000 

1,961,000 

387,000 

Average  for  whole  year, 

1,285,000 

1,025,000 

926,000 

1,043,000 

1,180,000 

847,000 

Average  for  driest  six  months, 

626,000 

413,000 

541,000 

613,000 

725,000 

238,000 

Month. 


1909. 


1910. 


1911. 


1912. 


Mean  for 

Sixteen 

Years, 

1897-1912. 


January, 

February,  .... 

March, 

April 

May, 

June, 

July 

August 

September 

October 

November,        .... 

December 

Average  for  whole  year, 
Average  for  driest  six  mouths, 


592,000 

2,556,000 

2,129,000 

2,422,000 

1,212,000 

632,000 

233,000 

193,000 

208,000 

90,000 

363,000 

537,000 


1,846,000 

1,845,000 

2,639,000 

1,034,000 

608,000 

824,000 

62,000 

186,000 

145,000 

68,000 

354,000 

391,000 


773,000 

625,000 

1,339,000 

1,393,000 

461,000 

351,000 

57,000 

188,000 

181,000 

718,000 

1,035,000 

1,067,000 


780,000 

927,000 

2,831,000 

2,281,000 

1,797,000 

331,000 

135,000 

125,000 

'  89,000 

145,000 

442,000 

793,000 


918,000 
271,000 


828,000 
201,000 


682,000 
327,000 


891,000 
210,000 


1,185,000 

1,398,000 

2,699,000 

2,159,000 

1,191,000 

780,000 

398,000 

402,000 

368,000 

523,000 

809,000 

1,230,000 


1,094,000 
545,000 


The  average  yield  of  the  Nashua  Eiver  for  the  past  sixteen  years,  to- 
gether with  the  average  rainfall  on  the  watershed,  the  average  rainfall 
collected  and  the  average  per  cent,  collected,  is  shown  upon  the  diagrams 
on  the  following  page. 
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Merrimack  River. 

The  flow  of  the  Merrimack  Paver  has  been  measured  for  many  years  at 
Lawrence,  above  which  place  the  river  has  a  total  watershed  area  of 
4,663  square  miles,  which  includes  118  square  miles  on  the  South  Branch 
of  the  Nashua  River,  75  square  miles  on  the  Sudbury  River  and  18 
square  miles  tributary  to  Lake  Cochituate,  or  a  combined  area  of  211 
square  miles  from  which  water  is  drawn  at  the  present  time  for  the  sup- 
ply of  the  Metropolitan  Water  District.  The  flow  as  measured  at  Law- 
rence includes  the  water  wasted  from  these  three  watersheds,  which,  in 
the  wet  months  of  the  year  is  very  considerable,  but  which  becomes  very 
small  in  the  dry  months.  Records  of  the  quantity  of  water  wasted  have 
been  kept  by  the  Boston  Water  Board  and  by  the  Metropolitan  Water 
Board,  and  these  quantities  have  been  deducted  from  the  flow  as  meas- 
ured at  Lawrence.  The  area  of  the  three  watersheds  has  also  been  de- 
ducted from  the  watershed  area  at  Lawrence,  so  that  the  net  area  was 
4,570  square  miles  up  to  1898,  at  which  time  the  Nashua  River  was 
diverted,  4,451  square  miles  from  March  1,  1898,  to  Jan.  1,  1908,  and 
4,452  square  miles  since  the  latter  date. 

The  average  flow  of  the  Merrimack  River  during  the  year  1912  was 
89  per  cent,  of  the  normal  flow  for  the  past  twenty-five  years  for  which 
records  are  available,  and  was  greater  than  in  any  other  year  since  1907. 
The  flow  was  in  excess  of  the  normal  in  the  months  of  April  and  June, 
but  less  than  the  normal  in  the  other  ten  months  of  the  year. 

In  order  to  show  the  relation  between  the  flow  of  the  Merrimack  River 
during  each  month  of  the  year  1912  and  the  normal  flow  of  that  stream 
as  deduced  from  observations  during  twenty-five  years,  from  1888  to 
1912,  inclusive,  the  following  table  has  been  prepared :  — 
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Table  showing  the  Average  Monthly  Flow  of  the  Merrimack  River  for  the  Year  1912 
in  Cubic  Feet  per  Second  per  Square  Mile  of  Drainage  Area;  also,  the  De- 
parture from  the  Normal. 


Month. 


Normal 
Flow. 

Cubic  Feet 

per 

Second 

per  Square 

Mile. 


Actual  Flow 
in  1912. 

Cubic  Feet 

per 

Second 

per  Square 

Mile. 


Excess  or 
Deficiency. 

Cubic  Feet 

per 

Second 

per  Square 

Mile. 


January,  .... 
February,  .... 
March,  .... 
April,  .... 

May, 

June, 

July 

August,       .... 

September, 

October,      .... 

November, 

December, 

Average  for  whole  year, 


1.425 
1.393 
2.990 
3.787 
2.310 
1  285 
0.707 
0.645 
0.701 
0  962 
1.249 
1.352 


0.802 
0.706 
2.773 
4.323 
2  297 
1.304 
0.412 
0.499 
0.485 
0.733 
1.239 
1.069 


1.567 


1.387 


— 0-623 
— 0.687 

—0.217 
+0.536 
—0.013 
+0.019 
—0.295 
—0.146 
—0.216 
—0.229 
—0.010 
—0.283 


—0.180 


The  following  table  gives  the  record  of  the  net  flow  of  the  Merrimack 
River  for  each  of  the  past  twenty-five  years,  the  flow  being  expressed  in 
cubic  feet  per  second  per  square  mile  of  drainage  area :  — 


Flow  of  the  Merrimack  River  at  Lawrence  in  Cubic  Feet  per  Second  per  Square 

Mile  of  Drainage  Area. 


Month. 

1888. 

1889. 

1890. 

1891. 

1892. 

1893. 

1894. 

January 

2.133 

2.905 

1.931 

3.510 

2.492 

0.645 

0.869 

February,   . 

2.759 

1.548 

2  233 

3.168 

1.247 

1.081 

1.121 

March, 

3.000 

2 .  651 

3.697 

5.720 

1.772 

2.371 

3.115 

April, 

6.010 

2.675 

4.122 

5.165 

1.966 

3.841 

2.401 

May,  . 

5.137 

1.653 

3.422 

1.734 

2.525 

4.910 

1.541 

June,  . 

1.411 

1.336 

1.877 

1.077 

1.435 

1.132 

1.387 

July,  . 

0.533 

0.867 

0.727 

0.673 

1.134 

0.546 

0.498 

August, 

0.577 

1.243 

0.770 

0.541 

1.123 

0.564 

0.370 

September, 

1.694 

0.795 

2.017 

0.572 

0.971 

0.599 

0.400 

October, 

2.945 

1.417 

2.973 

0.459 

0.487 

0.898 

0.493 

November, 

3.218 

2.208 

2.103 

0.551 

1.638 

0.851 

0.772 

December, 

3.562 

3.153 

1.573 

0.959 

1.005 

1.074 

0.661 

Average  for  whole  year, 

2.748 

1.871 

2.287 

2.011 

1.483 

1.543 

1.136 

Average  for  driest  six  months,     . 

1.730 

1.219 

1.745 

0.626 

1.060 

0.755 

0.532 
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Flow  of  the  Merrimack  River  at  Lawrence  in  Cubic  Feet  per  Second  per  Square 
Mile  of  Drainage  Area  —  Continued. 


Month. 

1895. 

1896. 

1897. 

1898. 

1899. 

1900. 

1901. 

January 

0.626 

1.406 

0.745 

1.613 

1.657 

0.748 

0.753 

February, 

0.506 

1.941 

1.000 

1.638 

1.032 

3.520 

0.546 

March, 

1.258 

4.509 

2.294 

4.043 

2.479 

3.441 

2.064 

April, 

4.290 

3.967 

3.839 

3.317 

5.758 

4.088 

5.568 

May,  . 

1.360 

0.971 

2.209 

2.400 

2.121 

2.185 

3.335 

June,  . 

0.664 

0.769 

2.769 

1.417 

0.667 

0.878 

1.657 

July,  . 

0.565 

0.446 

2.359 

0.585 

0.556 

0.407 

0.646 

August, 

0.477 

0.441 

1.105 

0.776 

0.468 

0.420 

0.989 

September, 

0.366 

0.683 

0.603 

0.636 

0.447 

0.338 

0.588 

October, 

0.863 

1.134 

0.482 

1.371 

0.401 

0.564 

0.913 

November, 

2.046 

1.454 

1.274 

2.095 

0.625 

1.304 

0.670 

December, 

2.025 

0.949 

2.262 

1.871 

0.550 

1.498 

2.053 

Average  for  whole  year, 

1.254 

1.556 

1.745 

1.820 

1.396 

1.616 

1.648 

Average  for  driest  six  months,    . 

0.716 

0.741 

1.347 

1.146 

0.508 

0.652 

0.911 

Month. 

1902. 

1903. 

1904. 

1905. 

1906. 

1907. 

1908. 

January,      ...... 

2.268 

1.684 

0.584 

0.855 

1.696 

1.411 

1.946 

February, 

1.195 

1.979 

0.644 

0.503 

1.133 

0.667 

1.648 

March , 

6.012 

6.032 

2.719 

2.350 

1.678 

1.728 

2.499 

April, 

3.801 

3.376 

4.495 

3.616 

3.591 

2.924 

2.652 

May,  . 

2.256 

0.979 

3.844 

1.169 

2.269 

2.034 

2.570 

June,  . 

1.187 

2.224 

1.032 

0.931 

2.262 

1.190 

0.932 

July,  . 

0.971 

1.032 

0.624 

0.600 

1.106 

0.749 

0.522 

August, 

0.844 

0.734 

0.573 

0.606 

0.741 

0.431 

0.668 

September, 

0.774 

0.530 

0.653 

1.706 

0.422 

0.664 

0.379 

October, 

1.600 

0.823 

0.816 

0.727 

0.549 

1.433 

0.330 

November, 

1.285 

0.665 

0.604 

0.760 

0.707 

2.914 

0.354 

December, 

1.756 

0.825 

0.408 

1.274 

0.567 

2.177 

0  420 

Average  for  whole  year, 

1.996 

1.740 

1.416 

1.258 

1.393 

1.527 

1  243 

Average  for  driest  six  months,    . 

1.110 

0.768 

0.613 

0.888 

0.682 

1.083 

0.445 
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Flow  of  the  Merrimack  River  at  Lawrence  in  Cubic  Feet  per  Second  per  Square 
Mile  of  Drainage  Area  —  Concluded. 


MoXTH. 

1909. 

1910. 

1911. 

1912. 

Mean  for 
Twenty-five 

^ 

1888-1912. 

January 0.677 

1.043 

0.624 

0.802 

1.425 

February, 

1        1.563 

0.973 

0.482 

0.706 

1.393 

March, 

1.695 

3.611 

1.248 

2.773 

2.990 

April, 

3.404 

2.445 

3.045 

4.323 

3.787 

May, 

j        1.951 

1.509 

1.360 

2.297 

2  310 

June, 

0.948 

1.077 

0.551 

1.304 

1.285 

July, 

0.447 

0.398 

0.266 

0.412 

0.707 

August,     . 

1        0.376 

0.458 

0.328 

0.499 

0.645 

September, 

0.369 

0.397 

0.435 

0.485 

0.701 

October,    . 

0.422 

0.300 

0.918 

0.733 

0.962 

November, 

0.388 

0.457 

1.049 

1.239 

1.249 

December, 

0.504 

0.335 

1.284 

1.069 

1.352 

Average  for  whole  year, 

1.062 

1.084 

0.966 

1.387 

1.567 

Average  for  driest  six  months, 

0.209 

0.195 

0.296 

0.370 

0.462 

The  net  flow  of  the  Merrimack  River  at  Lawrence  for  each  of  the  past 
twenty-five  years  is  shown  upon  the  following  diagram :  — 
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Sudbury,  Nashua  and  Merrimack  Rivers. 
The  following  table  shows  the  weekly  fluctuation  during  1912  in  the 
flow  of  the  three  streams  just  described,  —  namely,  the  Sudbury  River  at 
Framingham,  the  South  Branch  of  the  Nashua  River  above  Clinton  and 
the  Merrimack  River  at  Lawrence.  The  flow  of  these  streams,  particu- 
larly that  of  the  Sudbury  and  of  the  South  Branch  of  the  Nashua  River, 
serves  to  indicate  the  flow  of  other  streams  in  eastern  Massachusetts. 
The  area  of  the  Sudbury  River  watershed  is  75.2  square  miles  and  of  the 
South  Branch  of  the  Nashua  River  118.19  square  miles.  The  net  water- 
shed area  of  the  Merrimack  River  is  4,452  square  miles. 


Table  showing  the  Average  Weekly  Flow  of  the  Sudbury,  South  Branch  of  the 
Nashua  and  Merrimack  Rivers  for  the  Year  1912  in  Cubic  Feet  'per  Second 
per  Square  Mile  of  Drainage  Area. 


Flow  in  Cubic  Feet  per 

Flow  in  Cubic  Feet  per 

Second 

PER  SQUA 

re  Mile. 

Week  ending 

Second 

per  Square  Mile. 

Week  ending 

South 
Branch 

South 
Branch 

Sunday. 

Sudbury 

Merri- 
mack 
River. 

Sunday. 

Sudbury 

Merri- 
mack 
River. 

River. 

Nashua 
River. 

River. 

Nashua 
River. 

Jan.     7, 

1.647 

0.992 

0.930 

July     7, 

—0.237 

0.020 

0.392 

14, 

1.137 

1.110 

0.701 

14, 

—0.225 

0.147 

0.359 

21, 

1.589 

1.548 

0.716 

21, 

—0. 100 

0.611 

0.390 

28, 

1.009 

1.195 

0.858 

2S, 

—0.073 

— 0.044 

0.469 

Feb.    4, 

0.539 

0.925 

0.662 

Aug.    4, 

—0.196 

0.326 

0.415 

11, 

0.628 

0.564 

0.613 

11. 

—0.080 

0.171 

0.476 

18, 

0.449 

0.622 

0  573 

18, 

0.062 

0  471 

0.647 

25, 

3.720 

2.692 

0.790 

25, 

0.208 

0.185 

0.473 

Mar.     3, 

3.868 

2.047 

0.943 

Sept.    1, 

-0.571 

—0.055 

0.423 

10, 

1.421 

1.372 

0.734 

8, 

0.165 

0.169 

0.438 

17, 

10.351 

8.712 

2.816 

15, 

—0.273 

0.20S 

0.453 

24, 

5.028 

3.665 

4.975 

22, 

0.014 

0.088 

0.510 

31, 

5.631 

5.247 

3.450 

29, 

—0.194 

0.090 

0.591 

Apr.     7, 

5  479 

5.284 

4.882 

Oct.      6, 

—0.811 

0.002 

0.471 

14, 

3.665 

2.936 

4.955 

13, 

0.002 

0.083 

0.422 

21, 

3.388 

3.892 

4.393 

20, 

—0.174 

0.011 

0.470 

28, 

2.860 

2.340 

3.53S 

27, 

0.145 

0.739 

1.170 

May     5, 

2.171 

1.816 

2.125 

Nov.    3, 

0.718 

0.510 

1.129 

12, 

2.476 

3.681 

2  154 

10, 

0.358 

1.013 

1.448 

19, 

3.840 

3.075 

2.564 

17. 

0.336 

0.690 

1.543 

2'., 

2.345 

2.569 

2.644 

24, 

1.264 

0.455 

1.076 

June    2, 

1.628 

2.392 

2.404 

Dec.     1, 

—0.870 

0.473 

1.000 

9, 

1.113 

0.889 

2.286 

8, 

3.073 

1.232 

1.272 

16, 

—0. 107 

0.408 

1.043 

15. 

—2.525 

0.448 

1  076 

23, 

—0.142 

0.258 

0.741 

22, 

0.633 

0.920 

1.016 

30, 

0.281 

0.094 

0.558 

29, 

1.134 

1.334 

0.872 
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Experiments  upon  the  Purification  of  Sewage  and 
Water  at  the  Lawrence  Experiment  Station.1 


By  H.  W.  Clark  and  Stephen  DeM.  Gage. 


The  following  report  summarizes  the  results  of  the  work  of  the  Law- 
rence Experiment  Station  during  the  year  ending  Xov.  30,  1912. 

Studies  upon  the  purification  of  sewage  and  manufactural  wastes  have 
included  the  daily  operation  of  five  different  systems  of  preliminary  treat- 
ments for  the  removal  of  matters  in  suspension,  of  eleven  intermittent 
sand  filters,  of  five  trickling  filters,  of  nine  contact  filters,  of  four  sec- 
ondary filters  and  of  thirteen  filters  used  for  special  studies.  Studies  as  to 
the  relative  efficiency  and  permanency  of  the  various  types  of  sewage  fil- 
ters when  operated  by  different  methods  and  with  different  sewages  were 
continued.  These  studies  as  to  permanency  included  the  continuous 
observation  of  intermittent  sand  filters  which  have  been  in  continuous 
operation  for  about  twenty-five  years;  of  trickling  and  contact  filters  in 
continuous  operation  for  thirteen  and  eleven  years,  respectively;  also  of 
other  filters  operated  for  periods  of  shorter  duration.  Special  investiga- 
tions are  now  in  progress  to  determine  the  effect  in  contact  filtration 
work  of  differing  methods  of  applying  the  sewage ;  of  the  effect  produced 
by  increasing  the  rate  of  such  filters  by  filling  them  with  sewage  a  num- 
ber of  times  each  day;  and  of  the  amount  of  purification  accomplished 
when  the  sewage  is  held  within  the  filter  for  varying  periods.  A  system 
of  double  contact  filtration  followed  by  sedimentation  and  sand  filtration 
has  also  been  started  during  the  year.  Furthermore,  investigations  have 
been  made  to  determine  what  increase  in  the  rate  of  operation  of  trickling 
filters  is  possible  when  the  suspended  matters  of  the  sewage  have  been 
very  thoroughly  removed  by  chemical  precipitation.  Moreover,  further 
studies  as  to  the  final  treatment  of  effluents  from  trickling  filters  by  vari- 
ous forms  of  sedimentation  tanks  and  sand  filtration  are  now  in  progress. 

1  The  work  has  been  carried  on  under  the  general  supervision  of  Hiram  F.  Mills,  A.M.,  C.E.,  member 
of  the  State  Board  of  Health,  with  Mr.  H.  W.  Clark,  chemist  to  the  Board,  in  direct  charge.  Mr.  Stephen 
DeM.  Gage,  biologist,  and  Mr.  George  O.  Adams,  chemist,  are  the  principal  assistants  at  the  station. 
A  full  account  of  the  work  done  at  the  Lawrence  Experiment  Station  during  the  years  1888  and  1889  is 
contained  in  a  special  report  of  the  State  Board  of  Health  upon  the  purification  of  sewage  and  water 
(1890K  A  similar  account  for  the  years  1890  and  1891  is  contained  in  the  twenty-third  annual  report  of  the 
Board  for  1S91.  Since  1S91  the  results  have  been  published  yearly  in  the  annual  reports,  and  a  review 
of  all  work  at  Lawrence  upon  sewage  purification  up  to  and  including  the  year  1908  was  published  in 
the  report  of  the  Board  for  that  year. 
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Practically  all  sewage  and  manufactural  waste,  either  in  a  raw  state 
or  after  having  been  subjected  to  some  form  of  clarification  or  purification, 
ultimately  finds  its  way  into  some  body  of  water,  and  during  the  year  an 
extended  study  was  made  in  order  to  determine  the  capacity  of  water 
to  dispose  of  sewage  and  sewage  effluents  of  different  degrees  of  purifi- 
cation; also  to  ascertain  to  what  extent  such  methods  of  disposal  may 
affect  fish  life.  In  these  studies  the  effect  in  varying  proportions  of  dif- 
ferent kinds  of  raw  and  purified  sewages  and  manufactural  wastes  upon 
the  life  of  several  kinds  of  fish  has  been  determined;  also  the  oxygen 
requirements  of  these  fish.  Studies  upon  aeration  of  sewage  as  an  aid 
to  its  subsequent  filtration  have  been  made,  and  notable  increases  of 
filter  rates  have  been  obtained  by  this  preliminary  aeration. 

The  use  of  deep  tanks  for  sludge  disposal  has  been  investigated  further, 
and  much  information  has  been  obtained  as  regards  the  efficiency  of  such 
tanks  in  decomposing,  solidifying  and  rendering  more  or  less  odorless 
sludge  from  sewages  of  differing  character. 

The  investigations  upon  the  purification  of  water  have  included  the 
operation  and  study  of  nine  different  water  filters,  six  of  the  type  gen- 
erally known  as  slow  sand  filters,  one  rapid  filter  with  the  use  of  ferric 
sulphate  as  a  coagulant,  one  secondary  filter  and  one  upward-flow  rough- 
ing filter. 

Special  attention  has  been  given  to  the  effect  of  operating  sand  filters 
at  widely  different  rates,  not  only  as  affecting  their  bacterial  efficiency 
but  also  the  amount  of  surface  treatment  necessary  in  order  to  maintain 
these  rates.  The  studies  started  last  year,  upon  the  clarification  of  water 
by  upward  filtration  through  coarse  material  followed  by  filtration  at  a 
high  rate  through  a  secondary  sand  filter  have  been  continued,  and  much 
has  been  learned  regarding  the  efficiency  and  availability  of  such  a  proc- 
ess of  purification.  The  work  of  the  water  filters  of  the  city  of  Law- 
rence has  been  followed  as  in  former  years.  Moreover,  an  investigation 
concerning  the  hygiene  of  indoor  swimming  pools  has  been  made,  and  a 
paper  presenting  the  results  of  this  study  will  be  found  further  on  in 
this  report. 

As  in  recent  years,  all  of  the  bacterial  work  and  much  special  chemical 
work  of  the  department  of  water  supply  and  sewerage  of  the  Board  has 
been  carried  on  at  the  experiment  station,  a  large  number  of  chemical 
and  bacterial  analyses  having  been  made  of  samples  of  sewage,  manu- 
factural wastes,  water  and  ice.  In  addition,  many  samples  of  shellfish 
have  been  examined  bacteriologically,  and  much  study  has  been  given 
to  the  extent  of  pollution  obtaining  at  certain  shellfish  gathering  grounds, 
especial  attention  being  paid  to  the  dangers  incident  to  the  eating  of 
shellfish  gathered  from  polluted  sources  but  cooked  before  consumption. 
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Character  of  the  Sewage  used  in  the  Experiments. 

The  sewage  used  at  the  experiment  station  is  pumped  through  a  2y2- 
inch  pipe  about  4,400  feet  long,  from  the  Lawrence  Street  sewer  which 
drains  the  streets,  houses  and  stores  of  the  most  densely  populated  sec- 
tion of  the  city  of  Lawrence.  The  inlet  to  this  pipe  is  located  above  the 
entrance  of  sewage  from  any  of  the  large  mills,  and  is  provided  with  a 
strainer  with  perforations  about  %  of  an  inch  in  diameter,  by  which 
paper,  rags,  etc.,  are  largely  strained  out.  As  received  at  the  station  the 
sewage  is  a  strong  domestic  sewage  in  which  the  suspended  matters  have 
been  quite  thoroughly  disintegrated  during  their  passage  through  the 
pipe.  The  sewage  used  in  the  experiments  at  Andover  is  the  sewage  of  a 
residential  town  containing  little  or  no  manufactural  wastes.  It  is  col- 
lected by  a  system  of  sewers  from  which  street  washings  and  surface  water 
are  partially  excluded,  and  into  which  only  a  relatively  small  proportion 
of  ground  water  enters.  After  passing  through  a  coarse  bar  screen  it  is 
brought  to  the  filtration  area  through  a  long,  inverted  siphon.  The  sew- 
age as  it  reaches  the  filtration  area  is  a  strong  domestic  sewage  in  which 
at  times  more  or  less  putrefactive  action  has  occurred. 

"  Lawrence  Street  sewage  "  is  the  average  of  samples  collected  weekly 
from  the  sewer  near  the  point  where  the  sewage  enters  the  pipe  through 
which  it  is  drawn  to  the  experiment  station ;  "  regular  station  sewage  " 
is  the  average  of  samples  collected  four  times  each  day  of  the  sewage  as 
it  reaches  the  experiment  station ;  "  sewage  applied  to  Filters  Nos.  1,  6 
and  9A  "  is  the  average  of  daily  samples  of  all  the  sewage  applied  to  the 
large  intermittent  filters  situated  out  of  doors ;  "  Andover  regular  sew- 
age "  is  the  average  of  weekly  samples  of  the  town  sewage  before  it  enters 
the  settling  tank  at  the  Andover  filtration  area. 

The  average  analyses  of  the  various  representative  samples  of  sewage 
collected  during  the  year  are  shown  in  the  following  table :  — 


Lawrence  Street  Sewage. 
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Regular  Station  Sewage. 

[Parts  in  100,000.] 
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1  April  to  November,  inclusive. 

Preliminary  Treatments  for  the  Clarification  of  Sewage. 

The  studies  upon  the  clarification  of  sewage  by  sedimentation  in  tanks 
and  in  a  tank  filled  with  la}-ers  of  slate,  by  straining  through  a  layer  of 
anthracite  coal,  and  by  chemical  precipitation  with  sulphate  of  alumina, 
have  been  continued  during  1912,  and  studies  have  been  made  upon  the 
clarification  of  sewage  by  precipitation  with  copperas. 


Sedimentation  in  Open  Tanks. 

The  settling  tank  installed  in  1906  for  the  clarification  of  sewage  is  a 
cylindrical  tank  with  a  bottom  sloping  at  an  angle  of  60°,  into  which  the 
sewage  enters  near  the  bottom  and  rises  slowly  to  an  outlet  near  the  top, 
the  period  of  sedimentation  of  the  sewage  being  about  two  hours  and  its 
vertical  velocity  about  1  inch  per  minute.  About  1,000  gallons  of  sewage 
have  been  treated  daily  in  this  tank  throughout  the  year.  The  average 
removal  of  suspended  matter  by  this  tank  during  the  year  has  been  about 
34  per  cent.,  as  shown  by  Kjeldahl  nitrogen  in  suspension,  and  about  71 
and  73  per  cent.,  as  shown  by  the  total  and  organic  solids  in  suspension, 
respectively.  The  total  removal  of  organic  matter  has  been  about  25  per 
cent.,  as  shown  by  the  total  Kjeldahl  nitrogen,  and  about  31  per  cent., 
as  shown  by  the  total  organic  solids. 

The  settling  tank  at  the  Andover  filtration  area  has  a  capacity  of  about 
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13,500  gallons,  and  the  average  time  required  for  the  sewage  to  pass 
through  is  approximately  two  hours.  During  the  period  from  April  to 
November,  1912,  inclusive,  during  which  samples  were  collected  regularly, 
the  total  removal  of  nitrogenous  matter  averaged  about  43  per  cent.,  and 
the  removal  of  nitrogenous  matter  in  suspension  averaged  about  59  per 
cent. 

Sedimentation  in  Tanks  filled  with  Layers  of  Slate. 
Tank  No.  376,  having  a  superficial  area  of  %2oo  of  an  acre,  was  first 
put  into  operation  on  July  9,  1909,  and  contains  27  horizontal  layers 
of  roofing  slate  spaced  %  of  an  inch  apart,  separated  by  small  concrete 
blocks,  the  exposed  surface  available  for  the  deposition  and  destruction 
of  sludge  being  about  314  square  inches  for  each  gallon  of  sewage  held 
within  the  tank.  This  tank  has  been  operated  as  a  contact  filter,  being 
completely  filled  with  sewage  once  each  day,  the  sewage  being  allowed  to 
stand  quiescent  in  the  tank  one  hour  before  being  drawn  off.  The  sludge, 
which  is  deposited  in  thin  films  on  the  slate  layers,  is  allowed  to  remain 
in  the  tank  for  digestion.  When  the  outlet  of  the  tank  is  opened,  usually 
a  small  amount  of  sludge  comes  away  with  the  first  portions  of  the  efflu- 
ent. As  regards  construction  and  operation  this  tank  is  modeled  after 
certain  filters  constructed  of  roofing  slate,  which  filters  were  first  oper- 
ated at  the  experiment  station  in  1901,  and  is  similar  to  the  slate  beds 
which  have  since  been  constructed  at  a  number  of  places  in  England. 
The  average  removal  of  suspended  matter  by  this  tank  during  the  year 
was  about  36  per  cent.,  as  shown  by  total  solids  in  suspension,  and  about 
41  per  cent.,  as  shown  by  organic  solids  in  suspension.  The  total  re- 
moval of  organic  matter  was  about  20  per  cent.,  as  shown  by  total 
organic  solids,  and  about  9  per  cent.,  as  shown  by  determinations  of 
Kjeldahl  nitrogen.  It  has  been  explained  in  previous  reports  that 
although  this  tank  is  operated  like  a  contact  filter,  the  effect  on  the  sew- 
age passing  through  the  tank  is  in  no  way  different  from  that  taking  place 
in  open  settling  tanks.  The  process  should,  therefore,  be  considered  as 
a  clarification  process  only,  so  far  as  its  effect  on  the  sewage  is  con- 
cerned. The  use  of  the  slate  layers,  however,  permits  the  deposition  of 
the  sludge  in  thin  layers,  in  contact  with  the  air,  so  that  aerobic  disinte- 
gration of  the  sludge  is  facilitated.  At  the  end  of  the  year  the  slate 
layers  were  removed  and  the  amount  of  the  deposit  in  the  tank  deter- 
mined. The  deposit  was  dark  gray  to  black  in  color,  and  varied  in  thick- 
ness from  about  %  of  an  inch  on  the  top  slates  to  about  1  inch  on  the 
bottom  slates.  Large  numbers  of  small,  red  worms  were  present  in  the 
sludge,  especially  in  the  lower  layers.  When  the  tank  was  dismantled  no 
signs  of  fermentation  were  to  be  observed  in  the  sludge  deposited  in  thin 
layers  upon  the  slates,  but  upon  holding  this  sludge  in  bulk  an  active 
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but  odorless  fermentation  commenced  within  forty-eight  hours.  The 
average  composition  of  the  wet  sludge  after  removal  from  the  tank  was 
as  follows :  — 

Per  Cent. 

Water, 84.90 

Total  nitrogen, 0.16 

Fats, 0.50 

Total  organic  matter  (loss  on  ignition), 6.46 

Sulphur  as  sulphides, 0.09 

The  amount  of  sludge  in  the  tank  was  equivalent  to  about  354,000 
pounds  per  acre,  or  to  about  594  pounds  for  each  million  gallons  of  sew- 
age passed  through  the  tank.  As  previously  stated,  a  certain  amount  of 
sludge  comes  away  from  this  tank  when  the  outlet  is  opened,  and  it  has 
not  been  possible  to  obtain  absolutely  fair  samples  of  the  effluent  at  all 
times.  For  this  reason  any  computation  of  the  destruction  of  the  de- 
posited sludge  is  open  to  grave  errors.  Assuming  that  the  sampling  was 
fair,  the  total  amount  of  sludge  found  in  the  tank  was  only  about  15  per 
cent,  of  the  total  amount  of  solids  which  had  been  removed  from  the 
sewage  in  its  passage  through  the  tank  during  its  three  and  one-half  years 
of  operation,  and  the  total  amount  of  organic  matter  in  the  deposit  was 
less  than  5  per  cent,  of  the  total  organic  matter  which  had  been  removed 
from  the  sewage. 

Precipitation  with  Sulphate  of  Alumina. 
Throughout  the  year  sewage  was  treated  daily  with  sulphate  of  alu- 
mina in  the  proportion  of  714  pounds  per  million  gallons  (5  grains  per 
gallon),  and  allowed  to  stand  for  four  hours  before  the  clarified  super- 
natant sewage  was  drawn  off  from  the  precipitated  sludge.  The  average 
removal  of  suspended  organic  matters  from  the  sewage  by  this  process  was 
about  67  per  cent.,  as  shown  by  determinations  of  loss  on  ignition,  and 
about  52  per  cent.,  as  shown  by  Kjeldahl  nitrogen  determinations.  The 
total  removal  of  organic  matters  averaged  about  39  per  cent.,  as  shown 
by  loss  on  ignition,  and  31  per  cent.,  as  shown  by  Kjeldahl  nitrogen  de- 
terminations. 

Precipitation  with  Ferrous  Sulphate. 
From  January  5  to  the  end  of  the  year  sewage  was  treated  daily  with 
ferrous  sulphate  and  sufficient  caustic  soda  to  furnish  the  necessary  alka- 
linity. The  experiment  was  primarily  designed  to  furnish  for  a  special 
test  a  sludge  containing  a  large  proportion  of  iron,  and  somewhat  larger 
amounts  of  ferrous  sulphate  were  used  than  would  have  been  considered 
necessary  if  clarification  of  the  sewage  had  been  the  only  object  in  view. 
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The  amounts  of  ferrous  sulphate  used  at  different  times  varied  from 
1,200  to  2,860  pounds  per  million  gallons  of  sewage  (8.4  to  20  grains 
per  gallon),  and  the  amounts  of  caustic  soda  varied  from  710  to  1,700 
pounds  per  million  gallons  (5  to  12  grains  per  gallon),  the  average 
amounts  being  1,820  pounds  of  ferrous  sulphate  and  1,085  pounds  of 
caustic  soda  per  million  gallons  (12.7  and  7.6  grains  per  gallon).  The 
ferrous  sulphate  used  was  the  form  commercially  known  as  sugar  sul- 
phate of  iron,  containing  about  65  per  cent,  available  FeS04.  The  action 
of  soda  is  identical  with  that  of  lime  in  this  reaction,  soda  being  used 
in  the  experiments  because  of  the  greater  ease  of  obtaining  solutions  of 
uniform  strength.  In  practice,  lime  would  serve  the  same  purpose  and 
would  probably  be  used  on  account  of  its  somewhat  lower  cost. 

As  the  chemicals  were  always  added  in  excess  of  the  amounts  needed 
for  clarification,  the  removal  of  suspended  matters  was  very  complete  at 
all  times.  The  average  removal  of  organic  matters  in  suspension  was 
about  91  per  cent.,  as  shown  by  loss  on  ignition  determinations,  and  about 
82  per  cent.,  as  shown  by  Kjeldahl  nitrogen  determinations.  The  total 
removal  of  suspended  matters  was  about  90  per  cent. 

Straining  through  Anthracite  Coal. 

Strainer  E,  containing  12  inches  in  depth  of  buckwheat  coal,  was  first 
put  into  operation  on  Feb.  1,  1901,  and  has  been  operated  at  a  rate  of 
1,000,000  gallons  per  acre  daily  throughout  the  year.  On  January  2, 
about  1  inch  of  material  was  removed  from  the  surface  of  this  strainer, 
and  the  surface  was  then  raked  to  a  depth  of  1  inch.  No  other  treatment 
of  the  surface  was  given  during  the  year,  and  the  removal  of  material 
on  this  one  occasion  was  for  the  purpose  of  another  experiment,  as  de- 
scribed later,  and  not  because  treatment  of  the  surface  of  this  strainer  was 
needed  at  this  time.  The  average  removal  of  suspended  matters  by  this 
strainer  during  the  year  was  about  76  per  cent.,  as  shown  by  total  solids, 
and  the  removal  of  organic  matters  in  suspension  was  about  80  per  cent., 
as  shown  by  loss  on  ignition,  and  about  60  per  cent.,  as  shown  by 
Kjeldahl  nitrogen  determinations. 

Strainers  Nos.  439  and  440.  —  Attention  has  been  called  in  previous 
reports  to  the  remarkable  operating  efficiency  of  Strainer  E,  which  for 
over  ten  years  effectively  clarified  sewage  at  rates  of  from  S00,000  to 
1,000,000  gallons  per  acre  daily,  with  practically  no  surface  treatment. 
On  January  10  two  new  strainers,  each  containing  12  inches  in  depth  of 
buckwheat  coal,  were  put  into  operation.  One  of  these,  No.  439,  was 
constructed  of  coal  taken  from  the  surface  of  Strainer  E,  and  the  other 
of  new  coal  of  the  same  size.  Both  of  these  strainers  were  operated  with 
regular  sewage  at  a  rate  of  1,000,000  gallons  per  acre  daily.    Judging  from 
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the  analyses  there  was  comparatively  little  difference  in  the  effluents 
from  these  two  strainers,  and  neither  produced  the  clarification  accom- 
plished by  Strainer  E.  In  removal  of  suspended  matters,  the  strainer 
constructed  of  new  coal  was  slightly  better  than  that  constructed  of  old 
coal.  The  average  removal  of  suspended  matters  as  shown  by  total 
solids  was  24  per  cent,  for  Strainer  No.  439  and  33  per  cent,  for  Strainer 
No.  440.  The  removal  of  organic  matter  in  suspension  as  shown  by 
loss  on  ignition  was  21  and  29  per  cent.,  respectively,  and  the  removal 
of  nitrogenous  matters  in  suspension  was  about  19  and  9  per  cent., 
respectively.  The  amount  of  suspended  matters  removed  from  the  sewage 
during  the  year  by  these  two  strainers,  the  amount  of  suspended  matter 
(sludge)  in  the  material  at  the  beginning  and  at  the  end  of  the  year,  and 
the  destruction  of  sludge  are  shown  in  the  following  table :  — 


Grams  per  Cubic  Foot  op 
Material  in  — 

Strainer  No. 
439. 

Strainer  No. 
440. 

Suspended  matter  in  material  on  Jan.  12,  1912, 

Suspended  matter  destroyed  in  strainer, 

9S0 
1,020 
1,470 

530 

1,180 

770 
410 

Comparative  Efficiency  of  Various  Clarification  Processes. 
A  great  difference  in  the  clarified  sewage  resulted  from  the  different 
clarification  processes,  the  most  complete  removal  of  suspended  matters 
being  obtained  by  the  use  of  an  excess  of  ferrous  sulphate  with  caustic 
soda,  and  the  least  complete  removal  being  obtained  by  sedimentation 
in  the  tank  filled  with  slate.  The  effluent  from  precipitation  with 
ferrous  sulphate  contained  almost  invariably  less  than  2.0  parts  per  100,- 
000  of  suspended  organic  matter,  and  at  times  contained  as  little  as  0.2 
part  per  100,000  of  organic  matters  in  suspension.  As  will  be  shown 
elsewhere  in  this  report,  with  this  very  complete  removal  of  suspended 
matters  it  was  possible  to  increase  materially  the  rates  of  filters  oper- 
ated with  such  sewage  without  impairing  their  efficiency.  Of  the  two 
different  chemical  precipitation  processes  used,  the  sulphate  of  alumina 
treatment  was  less  effective  than  that  with  iron,  this  result  being  due 
undoubtedly  to  the  fact  that  the  amounts  of  iron  used  were  at  all  times 
much  larger  than  those  of  alum.  The  coal  strainer  continued  to  produce 
a  well-clarified  effluent  as  in  previous  years,  the  average  amount  of  sus- 
pended organic  matters  in  the  effluent  being  only  2.5  parts  per  100,000, 
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and  at  times  less  than  0.5  part  per  100,000  being  found.  The  removal 
of  suspended  matters  from  the  Andover  sewage  by  the  large  settling  tank 
of  the  Andover  sewage  purification  system  was  somewhat  more  complete 
than  the  removal  of  suspended  matters  from  the  Lawrence  sewage  by  the 
settling  tank  at  the  experiment  station.  The  sewages  treated  in  these 
two  tanks  were  quite  different  in  character,  however,  the  sewage  entering 
the  Andover  tank  being  much  stronger,  and  containing  a  much  larger 
proportion  of  heavy  suspended  matter  than  that  entering  the  tank  at  the 
experiment  station,  and  these  two  facts  should  be  taken  into  considera- 
tion in  comparing  the  work  of  the  two  tanks.  As  a  means  of  clarifying 
sewage  preparatory  to  its  application  to  filters,  the  tank  filled  with  slate 
was  far  from  being  a  success.  The  smallest  amount  of  suspended  organic 
matters  in  the  effluents  from  this  tank  at  any  time  during  the  year  was 
about  5.0  parts  per  100,000,  and  at  times  the  effluent  contained  over 
19.0  parts  per  100,000  of  organic  matters  in  suspension.  While  a  tank 
of  this  kind  may  have  a  certain  value  as  a  destroyer  of  the  sludge  which 
is  deposited  within  it,  it  does  not  appear  that  as  a  part  of  the  average 
sewage  disposal  system  this  value  would  compensate  for  the  less  effective 
clarification  of  the  sewage,  even  if  the  higher  first  cost  of  construction 
and  somewhat  higher  operating  cost  were  not  taken  into  consideration. 

The  average  analyses  of  the  sewage  before  and  after  the  various  treat- 
ments and  the  effluents  from  the  various  strainers,  follow :  — 

Regular  Station  Sewage. 

[Parts  per  100,000.] 


4.00 


ALBUMINOID. 


.57 


.30 


Kjeldahl 
Nitrogen. 


0  58 


13  82 


Nitrogen 


O 


4.01       2.665.4C0 


Settled  Station  Sewage. 

3.81 

.43 

.25 

0.81              .84           13.99 

- 

2.93 

1,667.400 

Andover  Settled  Sewage. 

4.32 

.62 

.37 

1.40 

.84 

7.95 

3.10 

2,520,300 
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Effluent  from  Slate  Tank  No.  376. 

[Parts  per  100,000.] 


Ammonia. 

Kjeldahl 

Nitrogen 

13 
9 

13 

Nitrogen. 

AS 

3 

ALBUMINOID. 

§ 

3 

d 
.2 

d 
.2 

6 

S3 
O 
S 

ft© 

6 

o 

i 

0 

3 

1 

O 

J3 

"o 

CO 

a 

o 
3 
O 

I 

03 

8 

0 

bj 
S 
M 

o 

'2  ■£ 

SO 
PQ 

3.98 

.57 

.31 

1  06 

- 

14.23 

.09 

.0015 

3.67 

1,544,600 

Sewage  precipitated  with  Sulphate  of  Alumina. 


4.29 


.40 

.26 

.75 

.51 

13.30 

" 

- 

2.50 

1,818,100 


Sewage  precipitated  with  Ferrous  Sulphate. 


2.96 


.16 

.12 

.30 

.21 

13.15 

- 

- 

1.05 

Effluent  from  Strainer  E. 


.41 

.31 

.80 

.60 

13.35 

- 

- 

2.66 

1,245,600 


Effluent  from  Strainer  No.  439. 


3.41 


.45 

.25 

1 

.84 

.49 

14.22 

- 

- 

2.82 

Effluent  from  Strainer  No.  440- 


3.52 


.45 


.24 

.83 

.44 

14.34 

- 

- 

2.69 

Average  Solids. 
Regular  Sewage. 
[Parts  per  100,000.] 


Unfiltered. 

Filtered. 

In  Suspension. 

Total. 

Loss  on 
Ignition. 

Fixed. 

Total. 

Loss  on 
Ignition. 

Fixed. 

Total. 

Losson         Fi    d 
Ignition. 

65  8 

27.3 

38.5 

49.4 

14.6 

34.8 

16.4 

12.7 

3.7 

Settled  Station  Sewage. 


55.6 


18.9 


36.7 


50.9 


15.5 


35.4 


4.7 


3.4 


1.3 


Effluent  from  Slate  Tank  No.  376. 


62.1 


22.6 


39.5 


48.9 


13.7 


35.2 


4.3 
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Average  Solids  —  Concluded. 

Sewage  precipitated  with  Sulphate  of  Alumina. 
[Parts  per  100,000.] 


Unfiltered. 

Filtered. 

In  Suspension. 

Total. 

Loss  on 
Ignition. 

Fixed. 

Total. 

Loss  on 
Ignition. 

Fixed. 

Total. 

Loss  on 
Ignition. 

FLxed. 

54.1 

16.8 

37.3 

48.2 

12.6 

35.6 

5.9               4.2 

1.7 

Sewage  precipitated  with  Ferrous  Sulphate. 


67.0 


10.9 

56.1 

65.3               9.7 

55.6 

1.7 

1.2 


0.5 


Effluent  from  Strainer  E. 


53.8 


18.2 

35.6 

49.9 

15.7 

34.2 

3.9 

2.5 


1.4 


Effluent  from  Strainer  No.  439. 


58.9 


20.0 

3S.9 

50.8 

14.3 

36.5 

S.l 

5.7 

2.4 


Effluent  from  Strainer  No.  440- 


57.7  19.4  38.3 


50.4  14.3  36.1 


7.3 


5.1  2.2 


Studies  upon  the  Disposal  of  Sludge  in  Deep  Tanks.  —  Tanks  I, 

J,   K,   L,    M,    N,    0    AND   P    RECEIVING    SLUDGE    OF    VAKYING    CHAR- 
ACTER. 

The  first  suggestion  in  regard  to  the  retention  of  sludge  in  compart- 
ments separated  from  the  main  settling  or  septic  tank  was  made  at  the 
experiment  station  in  1899,  and  tanks  constructed  in  line  with  this  idea 
were  operated  there  in  that  and  the  following  years.  From  this  early 
Lawrence  work  the  Hampton  tank  of  Travis  and  the  so-called  Imhoff 
tank  have  been  developed.  From  the  published  data  as  regards  the  results 
of  the  Imhoff  tank,  it  would  appear  that  the  sludge  from  tanks  of  this 
construction  is,  because  of  its  physical  composition,  more  easily  disposed 
of  than  sludge  from  ordinary  settling  and  septic  tanks,  and  that  it  is  in- 
variably odorless.  While  it  is  true  that  sludge  from  any  sewage  may, 
under  some  conditions,  become  odorless  by  long-continued  bacterial  de- 
composition, whereby  the  organic  and  mineral  matters  are  rendered 
humus-like  in  consistency,  it  has  seemed  possible  that  the  lack  of  odor 
noted  in  the  sludge  from  many  Imhoff  tanks  is  due  rather  to  the  char- 
acter of  the  sewage  entering  these  tanks  than  to  the  methods  of  construe- 
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tion  and  operation  of  such  tanks.  Attention  was  called  some  years  ago 1 
to  the  fact  that  the  sludge  from  the  septic  tanks  at  Birmingham,  Eng., 
was  odorless,  and  the  theory  was  advanced  that  this  characteristic  was 
due  chiefly  to  the  large  quantities  of  copper  and  iron  salts  entering  this 
sewage,  owing  to  the  character  of  the  main  industries  of  the  city  of 
Birmingham.  Eecently  attention  has  been  called  again  to  this  fact  by 
the  engineer  of  the  sewage  disposal  works  of  Birmingham.  Essen,  Ger., 
where  the  Imhoff  tank  was  first  used,  and  the  surrounding  district  are 
devoted  to  iron  industries,  and  much  iron  must  be  present  in  the  sewage. 

Studies  upon  this  subject  were  begun  at  the  experiment  station  early 
in  1912,  five  tanks  17  feet  in  depth  being  put  into  operation,  each  receiv- 
ing sludge  from  a  different  sewage  or  sludge  to  which  iron  had  been 
applied.  Into  each  of  these  tanks  the  sludge  was  introduced  through  a 
pipe  reaching  some  distance  below  the  surface. 

Sludge  Tank  I  received  the  sludge  from  regular  Lawrence  sewage,  be- 
ginning January  17  certain  volumes  of  sludge  being  passed  into  the  tank 
each  week  until  the  tank  was  practically  full  on  April  5.  After  this 
date,  sludge  was  applied  in  certain  volumes  each  week,  and  samples  for 
examination  and  analysis  were  taken  from  the  bottom  of  the  tank  each 
month.  In  this  way  it  is  probable  that  every  sample  of  sludge  taken 
from  the  bottom  of  the  tank  had  been  held  within  it  for  from  three  to 
six  months.  For  seven  months  the  sludge  drawn  was  always  of  a  lighter 
color  than  that  applied,  somewhat  granular  in  structure  but  with  a  very 
offensive  odor.  There  was  comparatively  little  gas  present,  and  this 
appeared  to  be  insoluble.  It  had  not  apparently  come  out  of  solution  be- 
cause of  decreased  pressure,  as  described  by  Dr.  Imhoff  and  others.  Sub- 
sequently, a  slight  current  of  water  was  run  into  the  bottom  of  the  tank 
from  time  to  time,  and  a  corresponding  amount  siphoned  from  near  the 
surface.  In  this  way  the  sludge  was  stirred  slightly,  and  soon  after  this 
treatment  began  all  sludge  drawn  from  the  tank  was  odorless.  It  also 
was  of  a  different  texture  and  was  easily  drained. 

Sludge  Tank  J  was  operated  in  the  same  manner  with  sludge  from 
regular  Lawrence  sewage,  this  sludge  being  precipitated,  however,  with 
copperas  and  sodium  carbonate.  The  average  amount  of  iron  in  the 
sludge  passed  into  Tank  J  equaled  279.0  parts  per  100,000,  and  this 
calculated  to  Fe02H2  is  equal  to  20.3  per  cent,  of  the  total  solids  pres- 
ent. The  tank  was  filled  slowly  as  described  in  the  case  of  Tank  I,  the 
first  samples  of  sludge  being  taken  from  the  tank  on  April  5 ;  after  that 
date  samples  were  taken  each  month  for  examination.  The  sludge  enter- 
ing the  tank  was  black  and  frequently  had  the  odor  of  hydro-carbons,  so 
noticeable  when  cast  iron  is  dissolved  in  acid.    On  ignition  a  considerable 
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amount  of  S02  was  given  off.  One  sample  contained  60.5  parts  per 
100,000  H2S,  while  the  sludge  from  Tank  I  contained  only  16.0  parts  per 
100,000  HoS.  The  sludge  drawn  from  the  tank  was  always  viscous  and 
inoffensive,  and  after  drying  had  a  slight  odor  similar  to  that  of  stagnant 
pools. 

Sludge  Tank  K  was  put  into  operation  on  Feb.  14,  1912,  and  received 
sludge  from  a  tannery.  This  sludge  contained  a  large  amount  of  chemi- 
cals used  in  the  processes  carried  on  at  this  tannery,  but  on  entering  the 
tank  it  was  black  and  very  offensive.  The  tank  was  operated  in  the  same 
manner  as  those  described  above,  and  the  sludge,  taken  once  each  month 
from  the  bottom  of  the  tank,  was  entirely  inoffensive,  without  odor  and 
so  compact  that  when  placed  upon  sand  in  an  irregular  pile  it  would 
retain  that  form.    Xo  gas  was  noted  coming  from  this  sludge. 

Sludge  Tank  L  was  put  into  operation  on  March  22,  1912,  and  received 
a  mixed  sludge,  about  three-fourths  of  the  mixture  being  regular  sewage 
sludge  as  applied  to  Tank  I  and  the  remaining  fourth  being  the  sludge 
precipitated  with  iron  applied  to  Tank  J.  The  amount  of  iron  in  the 
sludge  was  112.0  parts  per  100,000,  and  this  calculated  to  Fe02H2 
equaled  8  per  cent,  of  the  total  solids  in  the  sludge.  This  tank  was  oper- 
ated in  the  same  way  as  those  described  previously,  and  the  sludge  drawn 
from  the  bottom  of  the  tank  from  time  to  time  was  slightly  offensive,  but 
much  less  so  than  that  from  Tank  I,  which  contained  no  iron.  The 
color  of  the  sludge  was  darker  than  that  from  Tank  I,  but  not  so  black 
as  that  from  Tank  J. 

Sludge  Tank  M  was  started  on  May  3,  1912,  with  sludge  from  the  set- 
tling tank  at  the  Andover  filtration  area.  It  was  operated  in  the  same 
manner  as  the  tanks  previously  described,  and  the  first  sludge  was 
drawn  from  it  on  August  9.  Both  the  sludge  entering  the  tank  and  that 
taken  from  it  were  light  colored,  with  exceedingly  foul  odors.  After 
seven  months'  operation  slaked  lime  was  added  to  the  accumulated  sludge 
within  the  tank  and  a  certain  amount  applied  with  the  sludge  entering  the 
tank.  This  treatment  modified  the  odor  but  did  not  render  the  sludge 
inoffensive. 

Sludge  Tank  X  was  started  early  in  January  with  regular  sewage 
sludge  to  which  milk  of  alumina  was  added  to  make  its  alkalinity  equiva- 
lent to  that  of  the  sludge  in  Tank  J  precipitated  with  copperas.  Thus  in 
Tank  X,  AIO3H3  was  present  in  amounts  equivalent  to  the  Fe02H2  in 
Tank  J.  AIO3H3  does  not  combine  with  sulphur,  however,  as  does 
Fe02H2.  Sludge  drawn  from  this  tank  was  offensive  until  after  active 
fermentation  began,  when  the  odor  of  the  sludge  was  much  modified. 

Sludge  Tanks  O  and  P  were  operated  with  Andover  sludge.  A  small 
amount  of  air  was  pumped  into  the  bottom  of  Tank  O  daily,  and  water 
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was  run  into  the  bottom  of  Tank  P  occasionally.  Sludge  drawn  from 
these  tanks  was  offensive;  in  other  words,  slightly  stirring  the  sludge  in 
these  tanks  in  the  way  that  rendered  the  Lawrence  sludge  in  Tank  I 
odorless  did  not  render  this  Andover  sludge  odorless.  Experiments  upon 
the  treatment  of  this  Andover  sludge  with  iron  are  now  being  made. 

Conclusions.  —  The  experiments  made  with  sludge  in  these  tanks,  17 
feet  deep,  seem  to  show  that  sludge  from  certain  domestic  sewages  may 
be  offensive  under  all  conditions  of  deep  tank  treatment  except  when  con- 
taining iron  or  other  metallic  salts  or  an  equivalent  alkalinity;  they  also 
show  that  modification  of  the  odor  of  some  of  the  sludges  was  obtained  by 
stirring  this  sludge  with  slight  air  or  water  currents. 

The  action  of  the  iron,  however,  in  the  prevention  of  odors  in  the  sludge 
applied  to  Tanks  J  and  L  is  not  easily  explained.  Its  deodorizing  effect 
might  be  due  to  the  fixation  of  sulphides  by  the  iron.  Other  reasons 
appear  to  be  equally  applicable  and  are  now  being  studied.  The  hydro- 
gen sulphide  was  determined  in  all  the  samples  of  sludge  drawn  from 
the  tanks,  this  determination  being  made  by  the  addition  of  acid  to  the 
sludge,  evolution  of  H2S  and  its  absorption  in  standard  iodine  solution. 
Omitting  three  high  but  apparently  correct  determinations  during  Au- 
gust, the  average  parts  of  hydrogen  sulphide  found  in  the  sludge  of  each 
tank  are  shown  in  the  following  table :  — 

Table  showing  Average  Parts  of  Hydrogen  Sulphide  found  in  the  Sludge  of  Each 

Tank. 


Tank. 


Parts  per  100,000 
(H2S) 


I, 

J, 

K, 

L, 

M, 


34.8 
50.9 
27.2 
120.0 
15.5 


Effect  of  draining  upon  Sludge  from  the  Various  Tanks. 

These  experiments  were  made  to  show  the  facility  with  which  the 
sludge  from  all  the  tanks  would  drain  on  sand  when  protected  from  the 
weather,  the  layers  of  the  sludge  being  about  21^  inches  in  depth. 

The  sludge  from  Tank  I  at  first  lost  only  4.6  per  cent,  of  moisture  in 
ten  days ;  the  sample  taken  when  the  tank  had  been  operated  longer  lost 
19  per  cent,  in  ten  days.  In  all  cases  at  the  end  of  ten  days  this  sludge 
was  offensive  and  of  a  greasy  consistency.     The  first  sludge  taken  from 
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Tank  J  lost  16.7  per  cent,  of  moisture  in  ten  days,  and  the  percentage  of 
loss  increased  so  that  at  the  end  of  the  year  it  was  about  33  per  cent,  in 
ten  days,  the  sludge  after  draining  being  comparatively  dry,  granular 
and  humus-like.  The  sludge  from  Tank  K,  as  previously  described,  was 
compact  and  hard,  and  when  drawn  from  the  tank  could  be  easily  handled 
without  draining.  The  sludge  from  Tank  L  lost  a  greater  per  cent,  of 
moisture  in  ten  days  than  any  of  the  others,  but  was  in  no  better  condi- 
tion to  handle  than  that  from  Tanks  I  and  J,  and  the  same  may  be  said 
of  the  sludge  from  Tank  M.  The  following  table  shows  the  percentage  of 
moisture  in  each  sludge  at  the  time  of  its  withdrawal  from  the  tanks  and 
after  ten  days'  draining,  the  results  being  shown  in  the  first  and  second 
columns,  respectively :  — 

Table  showing  Per  Cent.  Moisture  in  Monthly  Samples  of  Sludge  at  Time  of 
drawing  and  after  draining  Ten  Days. 


1  Time  of  drawing. 


2  After  draining  ten  days. 


Organic  Matter  in  Sludge  from  the  Various  Tanks. 
Determinations  were  made  of  the  organic  matter  in  solution  in  the 
sludge  applied  to  each  tank,  in  the  overflow  at  the  top  of  each  tank,  and 
in  the  sludge  as  drawn  from  the  bottom  each  month.    The  following  table 
gives  the  results  of  these  determinations :  — 


Organic  Matter  in  Solution. 

[Parts  per  100,000.] 


Tank. 

Applied. 

Overflow. 

Outlet. 

I 

24.1 

37.0 

177.0 

J 

24.0 

23.5 

72.1 

K, 

55.9 

60.0 

204.8 

L 

25.7 

31.7 

78.1 

M, 

37.4 

63.7 

437.5 

290 


STATE  BOARD  OF  HEALTH. 


[Pub.  Doc. 


This  table  shows  that  the  offensive  sludge  drawn  from  Tanks  I  and  M, 
and  the  liquid  overflowing  from  the  top  of  these  tanks,  contained  more 
organic  matter  in  solution  than  was  present  in  the  sludge  from,  or  in 
the  overflow  of,  any  of  the  other  tanks  in  operation.  The  very  inoffensive 
sludge  from  Tank  J  contained  less  organic  matter  in  solution  than  the 
sludge  from  any  other  tank.  The  sludge  from  Tank  L,  slightly  more 
offensive  than  that  from  Tank  J,  contained  slightly  more  organic  matter 
in  solution  than  did  the  sludge  from  Tank  J.  The  results  taken  as  a 
whole  show  that  the  organic  matter  liquefied,  and,  passing  into  solution 
in  the  mass  of  sludge  at  the  bottom  of  each  tank,  diffused  very  slowly 
through  the  sewage  above  the  sludge.  In  the  last  experiments,  as  previ- 
ously noted,  however,  air  and  sewage  currents  changed  the  character  of 
this  slow  diffusion. 

The  following  table  gives  the  approximate  number  of  months  that  the 
samples  of  sludge  taken  from  each  tank  remained  in  the  tank  before 
being  withdrawn :  — 


Table  showing  Time  (in  Months)  Sludge  remained  in  Tanks  before  Samples  were 

taken  for  Examination. 


Sample  taken 

Tank  I. 

Tank  J. 

Tank  K. 

Tank  L.* 

Tank  M. 

April 

2.5 

2.5 

2 

- 

- 

May, 

3.5 

3.5 

3 

- 

- 

June, 

4.5 

4.5 

- 

- 

- 

July, 

5.5 

5.5 

5 

4 

- 

August, 

6.5 

6.5 

6 

5 

2 

September, 

7.5 

7.5 

7 

6 

3 

October,    . 

8.5 

8.5 

8 

7 

4 

November, 

9.5 

9.5 

9 

8 

5 

Aeration  of  Sewage  as  an  Aid  to  Filtration. 

Collection  of  Suspended  and  Colloidal  Matters. 

In  the  course  of  certain  investigations  as  regards  the  life  of  fish  in 
polluted  waters  a  noticeable  clarification  of  sewage  by  aeration  was 
observed.  It  was  also  noticed  that  when  green  growths  (Scene- 
desmus  and  Protococcus)  occurred  in  the  aerated  sewage  it  became  sat- 
urated with  oxygen.  Following  these  observations,  experiments  were 
begun  in  April,  19 12,  to  test  the  efficiency  of  aeration  combined  with  these 
green  growths  as  a  treatment  of  sewage  preliminary  to  filtration. 

In  order  to  study  this  point  three  small  sand  filters  containing  3%  feet 
in  depth  of  sand  were  put  into  operation.     The  first,  No.  445,  received 
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unaerated  sewage;  the  second,  No.  446,  sewage  aerated  for  twenty-four 
hours,  either  by  drawing  or  blowing  a  current  of  air  through  it;  and  the 
third,  No.  447,  aerated  sewage  also  seeded  with  green  growths.  The 
rates  of  operation  at  the  start  were  equal,  —  namely,  50,000  gallons 
per  acre  daily,  —  but  the  rate  of  each  filter  has  been  increased  from 
time  to  time,  the  average  rate  during  the  entire  period  of  operation  to 
date  being  as  follows:  Filter  No.  445,  75,000  gallons  per  acre  daily;  Fil- 
ter No.  446,  225,000  gallons  per  acre  daily,  and  Filter  No.  447,  225,000 
gallons  per  acre  daily.  At  the  end  of  ten  months'  operation  it  was  neces- 
sary to  reduce  the  rate  of  the  filter  receiving  unaerated  sewage  to  50,000 
gallons,  while  the  other  two  filters  were  continued  in  operation  at  the 
rate  of  275,000  gallons  per  acre  daily.  Aerating  the  sewage  for  the  pe- 
riod of  time  noted  reduced  the  free  and  albuminoid  ammonia  to  some 
extent,  and  the  sewage  which  was  both  aerated  and  seeded  with  green 
growths  had  its  albuminoid  ammonia  even  more  noticeably  reduced. 

The  average  analysis  of  the  sewage  applied  to  each  filter  during  the 
first  nine  months  of  operation  was  as  follows :  — 


[Parts  per  100,000.] 

Filter 

Sewage. 

Ammonia. 

Oxygen 

Number. 

Free. 

Albuminoid. 

consumed. 

445 
446 
447 

! 

Unaerated, 

Aerated, 

Aerated  and  green  growths,   . 

2.85 
2.40 
2.78 

.41 
.32 
.15 

2.96 
1.97 
1.26 

It  was  found,  after  the  experiments  had  been  under  way  for  several 
months,  that  nitrification  was  occurring  in  the  aerated  sewage  contain- 
ing green  growths,  and  that  this  sewage  when  applied  to  Filter  No.  447 
contained  over  1.5  parts  nitrates  per  100,000.  At  the  present  time  the 
three  filters  operating  at  the  rates  mentioned,  —  50.000,  275.000  and 
275,000  gallons  per  acre  daily,  —  give  effluents  with  the  following  analy- 
sis: — 

[Parts  per  100,000.] 


Filter 

Receiving  Sewage. 

Ammonia. 

Nitrates. 

Oxygen 

Number. 

Free. 

Albumi- 
noid. 

consumed. 

445 
446 
447 

Unaerated, 

Aerated, 

Aerated  and  green  growths,   . 

.498 
.101 
.040 

.0364 
.0367 
.0308 

3.25 
3.38 
2.44 

.19 
.23 
.24 
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Following  the  work  with  these  filters  a  trickling  filter,  Xo.  419,  con- 
taining 10  feet  in  depth  of  broken  stone  was  put  into  operation,  receiving 
at  first  sewage  aerated  for  ten  hours.  Started  at  a  rate  of  1,000,000  gal- 
lons per  acre  daily,  the  rate  was,  in  the  course  of  three  months,  increased 
to  6,500,000  gallons  per  acre  daily,  and  the  analyses  of  the  sewage  before 
aeration,  after  aeration  as  applied  to  the  filter,  and  of  the  effluent  from 
the  filter  at  the  present  time  are  as  follows :  — 


[Parts  per 

100,000.] 

Ammonia.. 

Nitrogen  as 

Free. 

ALBUMINOID. 

Oxygen 
consumed. 

Total. 

In 
Solution. 

Nitrates. 

Nitrites. 

Sewage  before  aeration, 
Sewage  after  aeration, 
Effluent,       .... 

4.50 
4.04 
3.45 

.70 
.38 
.18 

.41 
.30 
.11 

0.03 
1.25 

.0001 
.0219 

4.90 
2.09 
1.24 

The  sewage  applied  to  this  filter  is  aerated  in  a  tank  containing  slabs 
of  slate  about  1  inch  apart.  Soon  after  this  tank  was  put  into  operation 
the  slates  and  sides  of  the  tank  became  covered  with  a  compact  brown 
growth.  A  very  important  feature  in  the  aeration  of  sewage  in  a  tank 
constructed  as  here  described  is  that  this  growth  collects  mechanically 
not  only  the  suspended  matters  of  the  sewage  but  a  large  portion  of  the 
colloidal  matters  also,  and  after  a  few  hours'  treatment  in  the  tank  the 
sewage  is  quite  free  from  both  suspended  and  colloidal  matters.  In 
experiments  upon  aeration  of  sewage  tried  during  the  past  twenty-five 
years  by  various  investigators,  as  described  by  Drown,  Dupre  and  Dibdin, 
Mason  and  Hine,  Black  and  Phelps,  etc.,  the  chief  object  of  each  study 
has  been  to  learn  the  oxidation  changes  induced  by  such  treatment.  The 
collection  of  suspended  and  colloidal  matters,  as  here  described,  is  an  en- 
tirely new  feature  of  aeration  work. 

These  investigations  while  not  on  a  large  scale  seem  to  indicate  that  a 
very  material  increase  in  the  rates  of  sewage  filters  may  be  obtained  by 
preliminary  aeration  of  the  sewage. 

Intermittent  Sand  Filters  operated  with  Untreated  Sewage. 
Filters  Nos.  1,2,  J^,  5C,  6,  9 A  and  10. 
These  seven  sand  filters  are  each  ^oo  of  an  acre  in  area,  and  are  sit- 
uated out  of  doors.  At  the  end  of  1912  Filters  Nos.  1,  2,  4  and  6  had 
been  operated  continuously  for  nearly  twenty-five  years,  and  Filters  Nos. 
9A  and  10  had  been  operated  twenty-two  and  eighteen  years,  respectively. 
Regular  station  sewage  without  preliminary  clarification  has  always  been 
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applied  to  these  filters,  and  for  some  years  it  has  been  the  practice  to 
apply  only  as  much  sewage  to  each  filter  as  can  be  purified  without  in- 
creasing the  amount  of  organic  matter  stored  within  the  filter.  Since 
1893,  a  period  of  about  nineteen  years,  all  of  these  filters  have  been  oper- 
ated without  the  removal  of  any  sand  from  the  surface.  The  depth  and 
size  of  sand  of  which  each  of  these  filters  is  constructed,  the  date  when 
first  put  into  operation,  the  total  volume  of  sewage  treated  upon  each 
filter  since  it  was  started,  and  the  volume  of  sewage  applied  daily  dur- 
ing 1912  are  shown  in  the  following  table:  — 


Filter  Number. 


Depth 

(Feet). 


Effective 
Sue  of 

Sand 
(Millimeter). 


Date  first 
operated. 


Actual  Volume 
of  Sewage 

applied 
since  Start 
(Gallons). 


Volume  of 

Sewage 

applied  Daily 

during  1912 

(Gallons  per 

Acre). 


1, 
2, 
4, 

5C, 
6, 

9A, 
10, 


5 

5 

5 

5 

3^ 

5 

5 


0.48 
0.08 
0.04 
0.22 
0.35 
0.17 
0.35 


Jan.  10,  1888 

Dec.  19,  1887 

Dec.  19,  1887 

July  20,  1905 

Jan.  12,  1888 

Nov.  18,  1890 

July  18,  1894 


2,542,812 

1,418,071 

869,356 

558,010 

2,075,084 

2,086,539 

755,600 


48,800 

39,100 

19,800i 

48,800 

46,700 

47,300 

28,5002 


1  Three  times  each  week. 

2  There  were  120,000  gallons  per  acre  applied  daily  on  portion  of  surface  flooded. 

During  recent  years  the  surfaces  of  Filters  Nos.  1,  5C,  6  and  9A  have 
been  leveled  during  the  summer,  but  have  been  trenched  and  ridged  dur- 
ing the  winter.  The  surfaces  of  Filters  Nos.  2  and  4  are  arranged  in 
circular  trenches,  which  are  filled  with  coarser  sand  than  that  of  which 
the  filters  are  constructed.  The  trenches  in  Filter  No.  2  are  1  foot  wide 
and  2  feet  deep,  and  are  filled  with  sand  of  an  effective  size  of  0.19  milli- 
meter, while  those  in  Filter  No.  4  are  about  14  inches  wide  and  1  foot 
deep,  and  are  filled  with  sand  of  an  effective  size  of  0.48  millimeter,  the 
surface  of  the  sand  in  the  trenches  of  each  filter  being  below  that  of 
the  remainder  of  the  filter.  The  sewage  is  applied  to  these  trenches  of 
coarser  sand  throughout  the  year,  grass  being  permitted  to  grow  on  the 
ridges.  Filter  No.  10  differs  from  the  other  filters  in  that  no  under- 
drains  are  laid  beneath  the  sand  except  immediately  around  the  outlet 
pipe.  A  partition  extending  3  feet  below  the  surface  of  the  filter  sepa- 
rates the  quarter  of  the  surface  which  is  farthest  from  the  underdrains 
from  the  remainder  of  the  surface,  and  to  this  quarter  of  the  surface  the 
sewage  is  applied,  the  other  three-quarters  of  the  surface  being  covered 
with  a  layer  of  loam  8  inches  in  depth,  except  for  a  strip  about  2  feet 
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wide  extending  across  the  filter  which  is  left  open  to  provide  ventilation. 
During  the  winter  the  surfaces  of  all  these  filters,  except  No.  10,  have 
been  protected  to  some  extent  by  loose  board  covers  placed  over  the 
trenches. 

The  principal  features  in  the  operation  of  these  filters  during  1912  are 
as  follows:  from  December  1  to  March  14  the  trenches  of  all  the  filters 
except  No.  10  were  covered  with  boards.  On  April  10  the  surface  of 
that  portion  of  Filter  No.  10  to  which  sewage  was  applied,  and  the  sand 
in  the  trenches  of  each  of  the  other  filters,  was  dug  over  to  a  depth  of  6 
inches,  and  Filters  Nos.  1,  5C,  6  and  9A  were  leveled  and  the  entire  sur- 
face dug  over  1  foot  deep.  From  August  12  to  August  18,  inclusive,  all 
of  the  filters  were  allowed  to  rest.  On  August  30  the  surfaces  of  Filters 
Nos.  1,  5C,  6  and  9 A  were  again  trenched,  and  on  September  3  the  coarse 
sand  was  removed  from  the  trenches  in  Filters  Nos.  2  and  4,  the  bottom 
of  these  trenches  was  raked  to  a  depth  of  about  2  inches  and  the  coarse 
sand  was  replaced.  On  October  3  the  trenches  of  Filters  Nos.  1,  5C,  6 
and  9A  were  dug  over  to  a  depth  of  6  inches,  and  the  surface  was  leveled 
and  dug  over  to  a  depth  of  1  foot,  and  on  November  18  the  surfaces  of 
these  filters  were  again  trenched  for  the  winter.  That  portion  of  the 
surface  of  each  filter  to  which  sewage  was  applied  was  raked  1  inch  deep 
four  times  during  the  period  from  December  1  to  March  14,  and  once 
each  week  during  the  remainder  of  the  year.  A  total  depth  of  32  inches 
of  snow  and  about  4%  inches  of  ice  was  removed  from  the  surface  of 
Filter  No.  10,  which  was  unprotected  by  board  covers  during  the  winter. 
Owing  to  high  water  in  the  Merrimack  Eiver  it  was  necessary  to  close 
the  outlets  of  these  filters  and  to  omit  the  application  of  sewage  a  num- 
ber of  times  during  March  and  April,  the  total  number  of  days  the  filters 
were  out  of  operation  for  this  reason  being  twenty-one,  and  the  longest 
period  at  any  one  time  being  eleven  days. 

Examinations  of  the  filters  show  that  there  has  been  no  accumulation 
of  organic  matters  within  them  during  the  year,  and  nitrification  has 
been  active  in  all  of  them  throughout  the  year.  It  has  been  noted  fre- 
quently in  previous  reports  that  the  amounts  of  nitrates  in  the  effluents 
from  these  filters  are  very  large  in  the  spring,  especially  just  after  warm 
weather  begins,  and  this  has  been  ascribed  to  the  oxidation  of  nitroge- 
nous matters  stored  in  the  sand  during  the  winter.  Some  special  studies 
were  made  during  the  spring  of  1912  to  determine  what  form  of  stored 
nitrogen  was  responsible  for  these  high  rates.  The  results  of  these  studies 
and  the  conclusions  drawn  from  them  will  be  found  elsewhere  in  this 
report.  The  average  analyses  of  the  sewage  applied  to  these  filters,  Nos. 
1,  6  and  9A,  are  given  on  page  278,  and  the  average  analyses  of  the  efflu- 
ents for  the  year  are  shown  in  the  following  table :  — 
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Average  Analyses. 

Effluent  from  Filler  No.  1. 
[Parts  per  100,000.] 


Quantity 
applied. 

Gallons 
per  Acre 
Daily 
for  Six 
Days  in  a 
Week. 


Tempera- 
ture (De- 
grees F.). 


60        53 


length  of 
Time 
Sewage 

remained 

on 

Surface 

(Minutes). 


32 


Appear- 
ance. 


0.3 


Ammonia. 


5501 


11 


.0508 


13.23 


Nitrogen 


3.89 


.0000 


50     1.2 


a.  o 
.3  J 

16 


10,500 


Effluent  from  Filter  No.  2. 

39,100 

60 

52 

1 
60 

0.0 

.10 

.1990 

.0286 

12.15 

3.37 

.0009 

.36 

1.0 

230 

Effluent  from  Filter  No.  4- 

19,800 

60 

52 

26 

0.0 

.05 

.0275 

.0150 

11.20 

3.58 

.0035 

.17 

0.6 

360 

Effluent  from  Filter  No.  5C. 

48,800 

60 

60 

24 

0.2 

.14 

.3645 

.0478 

12.35 

3.86 

.0005 

.47 

1.1 

13,100 

Effluent  from  Filter  No.  6. 

46,700 

60 

54 

48 

0.1 

.12 

.4345 

.0426 

12.22 

3.98 

.0006 

.41 

1.4 

11,400 

Effluent  from  Filter  No.  9 A. 

47,300 

59 

54 

99 

0.0 

.15 

.4272 

.0360 

11.73 

3.25 

.0003 

.48 

1.0 

2,430 

Effluent  from  Filter  No.  10. 

28,500 

59 

55 

57 

0.3 

.20: 

.5381 

.0618 

10.77 

2.04 

.0057 

.65 

2.4 

4,030 

Intermittent  Sand  Filters  operated  with  Clarified  Sewage. 

Filters  Nos.  J,29,  h§0,  431  and  1,32. 
These  four  filters  were  first  put  into  operation  on  Feb.  1,  1911,  to  study 
the  results  obtained  from  a  series  of  filters  receiving  sewages  of  different 
strength,  but  at  such  rates  that  the  amount  of  organic  matter  applied  to 
each  filter  was  practically  the  same.  Each  of  these  filters  is  %oooo  of  an 
acre  in  area  and  is  constructed  of  5  feet  in  depth  of  sand  of  an  effective 
size  of  0.25  millimeter  over  the  usual  underdrains.    Eegular  station  sew- 
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age  has  been  applied  to  Filter  No.  429  at  a  rate  of  80,000  gallons  per 
acre  daily  throughout  the  year.  Each  of  the  other  niters  has  received 
the  same  sewage  after  a  portion  of  the  organic  matters  has  been  removed, 
Filter  No.  430  receiving  settled  sewage,  Filter  No.  431  receiving  the 
effluent  from  coal  Strainer  E,  and  Filter  No.  432  receiving  sewage  which 
has  been  clarified  by  precipitation  with  sulphate  of  alumina,  the  volume 
of  clarified  sewage  applied  to  each  of  these  filters  being  so  adjusted  that 
the  amount  of  organic  matter  applied  to  each  should  be  approximately 
the  same  as  that  applied  to  Filter  No.  429,  which  received  the  unclarified 
sewage.  As  a  convenient  and  quickly  determined  basis  of  comparison, 
the  Kjeldahl  nitrogen  of  the  sewages  has  been  used  to  compute  the 
rates  of  the  filters  receiving  clarified  sewage,  and  those  rates  have  been 
fluctuated  from  time  to  time  as  the  nitrogen  of  the  different  sewages  va- 
ried. The  average  rate  of  Filter  No.  429  was  79,500  gallons  per  acre 
daily;  of  Filter  No.  430,  110,200  gallons;  of  Filter  No.  431,  124,200 
gallons;  and  of  Filter  No.  432,  126,600  gallons.  The  product  of  the  rate 
of  the  filter  in  thousand  gallons,  and  the  parts  per  100,000  of  any  sub- 
stance in  the  applied  sewage,  is  assumed  to  be  the  number  of  units  of 
that  substance  applied  to  the  filter.  On  this  basis,  about  96  units  of 
nitrogen  were  applied  daily  to  Filter  No.  429;  about  85  units  to  Filter 
No.  430 ;  about  93  units  to  Filter  No.  431,  and  about  100  units  to  Filter 
No.  432. 

While  the  effluents  from  all  of  these  filters  were  at  all  times  highly 
nitrified,  the  effluent  from  the  filter  receiving  the  unclarified  sewage  con- 
tained much  higher  nitrates  (4.98  parts  per  100,000)  than  did  the  efflu- 
ents from  the  filters  receiving  clarified  sewage,  while  the  effluent  from 
the  filter  receiving  sewage  clarified  by  precipitation  was  much  more 
highly  nitrified  than  the  effluents  from  the  filters  receiving  settled  and 
strained  sewage,  respectively.  On  the  basis  of  the  total  amount  of  ni- 
trates produced,  however,  figured  as  units  of  nitrogen  appearing  as  ni- 
trates, the  results  were  somewhat  different.  Filter  No.  432,  which  re- 
ceived the  chemically  treated  sewage  produced  an  average  of  535  units 
nitrates  daily;  Filter  No.  431,  which  received  strained  sewage,  produced 
about  450  units  nitrates  daily;  while  Filters  Nos.  429  and  430  produced 
398  and  390  units  nitrates  daily  respectively.  At  the  end  of  1911  the 
sand  of  each  of  these  filters  contained  practically  the  same  amount  of 
nitrogenous  matter;  at  the  end  of  1912  the  difference  in  the  amount  of 
nitrogenous  matter  stored  in  the  different  filters  was  still  relatively 
small ;  but  somewhat  larger  amounts  were  found  in  Filters  Nos.  429  and 
432  than  in  the  other  two  filters.  The  average  amounts  of  albuminoid 
ammonia  obtained  from  these  sands  were  17.3  parts  per  100,000  for 
Filter  No.  429;  14.3  for  Filter  No.  430;  15.8  for  Filter  No.  431  and  16.5 
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for  Filter  Xo.  432,  these  corresponding  to  increases  of  9.5,  6.1,  7.1  and 
9.2  parts  per  100,000,  respectively,  during  the  year. 

The  average  analyses  of  the  sewage  applied  and  of  the  effluents  from 
these  filters  are  shown  in  the  following  tables :  — 


Average  Analyses. 

Untreated  Sewage  applied  to  Filter  No.  429. 
[Parts  per  100,000.] 
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Settled  Sewage  applied  to  Filler  No.  430. 
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.30 


0.77 


.59 


2.87 


1,667,400 


Strained  Sewage  applied  to  Filter  No.  431. 


2.86 


.60 


13.35 


2.66 


1,245,600 


Chemically  Precipitated  Sewage  applied  to  Filter  No.  432. 


.40 


0.75 


51  13.30 


2.50 


1,818,100 


Average  Anahjses. 

Effluent  from  Filter  No.  429. 
[Parts  per  100,000.] 
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Effluent  from  Filter  No.  430. 
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61    0.0 


.1082   .0251    13.80    3.56   .0004 


.18    0.4 


2,450 
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Average  Analyses  —  Concluded. 

Effluent  from  Filter  No.  431. 
[Parts  per  100,000.] 
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Effluent  from  Filter  No.  432. 


126,600 


63    0.0 


.04 


5366   .0336   13.39    4.25   .0014 


.21 


0.8  i  1,090 


Average  Solids. 

Untreated  Sewage  applied  to  Filter  No.  4^9. 
[Parts  per  100,000.] 


Unfiltered. 

Filtered. 

In  Suspension. 

Total. 

Loss  on 
Ignition. 

Fixed. 

Total. 

Loss  on    ,     T    d 
Ignition.  1 

Total. 

Loss  on 
Ignition. 

Fixed. 

65.8 

27.3 

38.5 

49.4 

14.6 

34.8 

16.4 

12.7                3.7 

Settled  Sewage  applied  to  Filter  No.  430. 


55.6 


18.9  36.7 


35.4 


4.7 


3.4 


1.3 


Strained  Sewage  applied  to  Filter  No.  431. 


53.8 


18.2 


35.6 


49.9  15.7 


3.9 


Chemically  Precipitated  Sewage  applied  to  Filter  No.  432. 


54.1 


16.8  37.3 


48.2 


12.6  35.6 


5.9 


4.2 


1.7 


Operation  of  Trickling  Filters. 

Filters  Nos.  185,  136,  222,  2Jf8  and  360. 

Four  different  trickling  filters  have  been  operated  at  the  experiment 

station  and  one  at  Andover  during  1912.    Two  of  these  filters,  Nos.  135 

and  136,  have  been  in  continuous  operation  over  thirteen  years,  Filter 
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No.  248  has  been  operated  continuously  for  over  eight  years,  and  Filter 
No.  360  has  been  operated  continuously  for  about  four  years.  Filter 
No.  222,  located  at  Andover,  which  was  first  put  into  operation  about 
nine  years  ago,  has  been  operated  in  recent  years  during  the  summer  only. 

Filters  Nos.  135,  136  and  248  are  each  constructed  of  broken  stone  of 
such  size  that  all  the  pieces  will  pass  through  a  screen  with  a  1-inch  mesh, 
40  per  cent,  through  a  screen  with  a  %-inch  mesh,  and  only  4  per  cent, 
through  a  screen  with  a  l/^-inch  mesh.  Each  of  these  filters  is  %oooo  of 
an  acre  in  area,  and  all  are  contained  in  tanks  with  openings  for  ventila- 
tion in  the  sides.  Filters  Nos.  135  and  136  are  each  10.5  feet  in  depth, 
and  were  first  put  into  operation  in  November,  1899.  Filter  No.  248 
was  first  put  into  operation  in  May,  1904,  and  was  originally  8  feet  in 
depth,  but  since  Jan.  6,  1911,  has  been  only  6  feet  in  depth.  Filter  No. 
360  is  square  in  section,  has  a  superficial  area  of  Koooo  of  an  acre,  and  is 
constructed  of  8  feet  9  inches  in  depth  of  pieces  of  broken  stone  having  a 
mean  diameter  between  1  and  2  inches,  held  in  place  by  open  cobwork 
sides.  This  filter  was  first  put  into  operation  in  November,  1908.  The 
sewage  applied  is  uniformly  distributed  over  the  surface  of  each  of  these 
filters  by  automatic  tipping  basins  discharging  into  perforated  pans. 
Filters  Nos.  135  and  136  have  been  operated  seven  days  each  week  with  a 
rest  of  one  hour  each  morning  and  afternoon,  while  Filters  Nos.  248  and 
360  have  been  operated  continuously  six  days  each  week  and  allowed  to 
rest  on  Sunday.  Filters  Nos.  135,  248  and  360  have  each  received  settled 
sewage  at  rates  of  2,000,000  gallons  per  acre  daily.  Filter  No.  136  has 
been  operated  at  a  gradually  increasing  rate  with  sewage  which  has  been 
clarified  by  precipitation  with  ferrous  sulphate. 

Filter  No.  222,  located  at  the  Andover  filtration  area,  is  %0o  of  an 
acre  in  area,  and  was  first  put  into  operation  in  April,  1903.  In  April, 
1906,  the  filter  was  rebuilt,  and  at  present  consists  of  6  inches  of  cob- 
blestone above  Akron  pipe  underdrains,  overlaid  with  7  feet  of  broken 
stone,  all  of  which  will  pass  through  a  screen  with  a  l^-inch  mesh  and 
none  of  which  will  pass  through  a  screen  with  a  %-inch  mesh.  The 
depth  of  the  filtering  material  is  greater  than  the  depth  of  the  tank,  the 
upper  2  feet  of  material  being  held  in  place  by  a  cobblestone  wall. 
Andover  settled  sewage  has  been  applied  to  this  filter  seven  days  each 
week,  from  April  1  to  the  end  of  the  year,  at  a  rate  of  1,500,000  gallons 
per  acre  daily  by  means  of  a  self-propelled  traveling  distributor  of  the 
Fiddian  type,  a  description  of  which  was  given  on  page  293  of  the  re- 
port for  1909. 

Comparing  the  work  accomplished  by  the  three  filters  at  the  experiment 
station,  which  were  operated  at  the  same  rate  with  settled  Lawrence 
sewage,  it  is  to  be  noted  that  the  effluent  from  Filter  No.  135  contained 
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about  twice  as  much  nitrates  and  about  one-half  as  much  free  ammonia 
as  the  effluent  from  Filter  Xo.  248,  which  was  constructed  of  the  same 
material  but  was  of  much  less  depth,  and  about  three  times  as  much 
nitrates  and  only  about  one-third  as  much  free  ammonia  as  the  effluent 
from  Filter  Xo.  360,  which  was  of  slightly  less  depth  and  was  constructed 
of  larger  material.  This  is  in  accord  with  the  results  which  have  been 
obtained  in  previous  years,  both  with  these  and  with  other  filters.  The 
stability  tests  on  the  effluents  from  these  filters  follow  the  same  rule  as 
the  amount  of  nitrates  present,  the  effluent  from  the  deep  filter  of  fine 
material  being  stable  at  all  times  throughout  the  year,  while  about  18  per 
cent,  of  the  samples  of  the  effluent  from  the  6-foot  filter  of  fine  material, 
and  over  60  per  cent,  of  the  samples  from  the  filter  of  coarse  material, 
were  putrescible.  As  explained  in  previous  reports,  the  underdrain  sys- 
tem of  Filter  Xo.  360  is  divided  into  three  distinct  collecting  areas  of 
equal  size,  and  separate  samples  are  collected  from  each  of  these  under- 
drains  to  study  as  far  as  possible  in  this  small  filter  the  fluctuations  and 
variations  in  the  character  of  the  effluent  from  different  portions  of  the 
same  filter.  Average  analyses  of  the  separate  portions  collected  from 
these  different  underdrains,  as  well  as  averages  of  the  entire  effluent,  are 
shown  in  the  accompanying  tables,  the  different  samples  being  designated 
360A,  360B,  360C  and  360  average.  Prior  to  1911  the  different  sections 
of  this  filter  received  sewage  at  different  rates,  although  during  the  past 
two  years  the  sewage  has  been  uniformly  distributed  over  the  entire 
surface  of  the  filter.  During  1911  little  difference  was  noted  in  the 
quality  of  the  effluents  obtained  from  these  different  sections,  but  during 
1912  it  has  been  noted  that  the  effluent  from  Section  A,  which  in  former 
years  was  operated  at  a  rate  slightly  higher  than  that  at  which  the  en- 
tire filter  was  operated  during  the  present  year,  was  much  better  from 
all  viewpoints  than  the  effluents  from  either  of  the  other  two  sections, 
while  the  effluent  from  Section  C,  which  was  formerly  operated  at  an 
extremely  low  rate,  was  much  the  poorest  of  the  three  effluents  during 
the  present  year.  This  statement  of  facts  is  made  without  comment  at 
the  present  time  further  than  to  say  that  at  the  end  of  1912  the  filter 
was  entirely  walled  in.  It  will  be  interesting  to  observe  the  work  of 
these  three  sections  during  the  following  years.  Xitrification  commenced 
in  Filter  Xo.  222  almost  immediately  after  the  filter  was  started  in 
April,  and  continued  throughout  the  year,  the  smallest  amount  of 
nitrates  found  in  the  effluent  at  any  time  being  about  0.75  part  per 
100,000,  and  with  very  few  exceptions  the  effluent  has  been  stable  at  all 
times.  These  are  very  satisfactory  results  when  compared  with  the 
poor  work  of  this  filter  in  the  earlier  years  of  its  history,  when  a  different 
method  of  distributing  the  sewage  upon  the  surface  was  used.     As  has 
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been  emphasized  in  previous  reports,  uniformity  of  distribution  of  the 
sewage  over  the  surface  is  one  of  the  essential  requirements  in  the  opera- 
tion of  trickling  filters,  and  the  failure  of  an  otherwise  well-designed 
filter  of  this  type  may  frequently  be  traced  to  faulty  distribution  methods. 
No  troubles  of  any  kind  were  experienced  with  this  filter  during  the 
season  it  was  in  operation.  Unfortunately,  the  type  of  distributing  appa- 
ratus in  use  on  this  filter  cannot  be  operated  under  the  conditions  which 
prevail  during  the  average  New  England  winter,  and  for  this  reason  data 
on  winter  operation  of  this  filter  during  the  past  few  years  could  not  be 
obtained. 

Higher  Rates  Possible  upon  Trickling  Filters  with  More  Complete 
Clarification  of  the  Applied  Sewage. 
In  previous  years  Filter  No.  136  has  been  operated  in  comparison  with 
Filter  No.  135,  both  of  these  filters  being  of  the  same  depth  and  ma- 
terial and  of  the  same  age.  These  filters  have  already  been  described. 
During  1912  Filter  No.  136  was  used  in  a  study  to  determine  to  what 
extent  the  rate  of  a  trickling  filter  might  be  increased  and  still  produce 
an  effluent  of  satisfactory  quality  when  the  sewage  applied  to  it  was 
treated  in  such  a  manner  as  to  remove  practically  all  suspended  matters. 
From  December  1  to  January  4  settled  sewage  was  applied  to  this  filter 
at  a  rate  of  2,000,000  gallons  per  acre  daily,  and  the  purification  effected 
by  the  filter  was  not  materially  different  from  that  during  the  previous 
year  when  operated  in  a  similar  manner.  Beginning  January  5,  sewage 
which  had  been  very  completely  clarified  by  precipitation  with  an  excess 
of  ferrous  sulphate  was  applied  to  this  filter,  and  the  rate  at  which  this 
sewage  was  applied  was  increased  250,000  gallons  per  acre  daily  each 
month  beginning  February  1,  with  the  exception  that  no  increase  in 
rate  was  made  during  June,  and  on  July  1,  the  rate  was  increased  750,000 
gallons.  Even  with  the  increased  rates  the  purification  accomplished 
by  this  filter  remained  practically  the  same  throughout  the  year.  Com- 
paring the  amount  of  organic  matters  in  the  sewage  applied  to  this  filter 
with  that  in  the  settled  sewage  applied  to  its  companion,  Filter  No.  135, 
however,  it  is  observed  that  during  the  month  of  November,  when  Filter 
No.  136  was  being  operated  at  a  rate  of  4,750,000  gallons  per  acre  daily, 
the  total  amount  of  organic  matter  which  was  applied  with  the  sewage 
daily  was  only  about  20  per  cent,  more  than  the  amount  applied  to  Filter 
No.  135,  which  was  operated  at  a  rate  of  only  2,000,000  gallons  per 
acre  daily;  and,  furthermore,  the  total  amount  of  nitrogenous  matters 
applied  daily  to  Filter  No.  136  during  this  month  was  only  about  55  per 
cent,  of  that  applied  to  Filter  No.  135.  Taking  these  facts  into  consider- 
ation, the  results  obtained  in  this  experiment  add  valuable  confirmatory 
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evidence  to  the  statement  which  has  frequently  been  made  in  previous  re- 
ports, that  the  practical  rate  at  which  any  biological  filter  can  be  operated 
is  largely  dependent  upon  the  amount  of  organic  matters  which  are 
applied  to  it  and  not  upon  the  amount  of  water  by  which  those  organic 
matters  are  carried. 

The  average   analyses   of  the   effluents   from  these  various  trickling 
niters  are  shown  in  the  following  tables :  — 


Average  Analyses. 

Effluent  from  Filter  No.  135. 
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Effluent  from  Filter  No.  136. 
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Effluent  from  Filter  No.  222. 
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Effluent  from  Filter  No.  248. 
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Effluent  from  Filler  No.  360  (Section  A). 
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Effluent  from  Filter  No.  360  (Section  B). 
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Effluent  from  Filler  No.  360  (Entire  Filter) . 
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490,300 
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Effluent  from  Filter  No.  136. 

[Parts  per  100,000.] 
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Average  Solids. 
Effluent  from  Filter  No.  136. 


Untiltered. 

Filtered. 

In  Suspension. 

Total. 

Loss  on 
Ignition. 

Fixed. 

Total. 

Loss  on 

Ignition. 
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Total. 

Loss  on 
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65.4 

11.2 

54.2 

62.4 
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53.3 

3.0 
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0.9 

Stability  of  Effluents  from  Trickling  Filters,  1912.1 


Nitrates 
(Parts  per 

Per  Cent,  of  Samples. 

Filter  Number. 

100,000). 

Putrescible. 

Doubtful. 

Stable. 

135 

3.64 

0  0 

0.0 

100.0 

136, 

1.94 

0.0 

0.0 

100  0 

222, 

1.11 

5.0 

0.0 

95.0 

248, 

1.69 

18.4 

7.9 

73.7 

360A, 

1.30 

56.8 

5.4 

37.8 

360B, 

1.13 

62.1 

5  4 

32.5 

360C, 

1.04 

64.9 

5.4 

29.7 

1  Putrescibility  is  determined  by  incubating  a  sample  in  a  full,  tightly  stoppered  bottle  at  80°  F.  If 
no  odor  or  blackening  of  sample  is  noted  within  five  days  sample  is  recorded  as  stable.  If  odor  is 
produced  without  blackening,  sample  is  recorded  as  doubtful.  Both  odor  and  blackening  indicate 
putrescibility. 
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Operation  of  Contact  Filters. 

Contact  Filters  Nos.  175  and  \21  to  1^28,  inclusive,  and  Secondary 
Contact  Filter  No.  kh8. 

During  1912  ten  different  contact  niters  were  operated,  one  of  which, 
No.  175,  has  been  in  operation  for  about  twelve  years  in  a  study  of 
permanency;  eight  were  started  during  1911  in  a  comparative  study  upon 
the  effect  of  different  methods  of  operation,  and  one  filter  was  started 
during  the  present  year  as  a  secondary  contact  filter  receiving  the  effiuent 
from  another  contact  filter. 

Filter  No.  175,  first  put  into  operation  in  June,  1901,  is  constructed 
of  pieces  of  coke  of  such  size  that  all  will  pass  through  a  sieve  having 
a  1-inch  mesh,  75  per  cent,  through  a  sieve  having  a  %-inch  mesh  and 
practically  none  through  a  sieve  with  a  14-inch  mesh.  This  filter  has 
always  received  sewage  that  has  passed  through  a  coke  or  coal  strainer, 
being  filled  once  daily  in  one  dose,  stands  full  two  hours  before  draining 
and  is  allowed  to  rest  every  sixth  week.  At  the  end  of  1911  over  50  per 
cent,  of  the  original  open  space  was  occupied  by  deposited  matters,  and 
the  effluent  from  the  filter  was  of  very  poor  quality.  Experiments  with 
other  filters  at  the  station  have  shown  that  it  is  practically  impossible  to 
regenerate  a  contact  filter  when  it  reaches  such  a  condition  by  any  means 
except  by  removing  and  washing  the  material.  During  December,  there- 
fore, the  coke  was  removed  from  this  filter,  washed  l  and  replaced,  and  on 
Jan.  1,  1912,  the  filter  was  again  put  into  operation.  During  washing 
about  18  per  cent,  of  the  coke  was  lost.  As  explained  in  previous  reports, 
the  gas  coke  such  as  was  used  in  the  construction  of  this  filter  is  very 
porous  and  also  very  friable,  and  not  only  is  it  easily  broken  in  handling 
but  it  also  disintegrates  to  a  certain  extent  within  the  filter  during  use. 
As  the  material  was  handled  very  carefully  in  the  process  of  removing, 
washing  and  replacing,  it  is  probable  that  a  considerable  proportion  of 
this  loss  was  due  to  disintegration  during  the  eleven  years  it  had  been  in 
use.  After  rebuilding,  the  filter  contained  49  inches  in  depth  of  material, 
having  an  open  space  of  about  58  per  cent.,  the  net  rate  on  starting  being 
about  770,000  gallons  per  acre  daily.  At  the  end  of  the  year  the  open 
space,  and  the  rate  governed  by  it,  had  been  reduced  about  19  per  cent. 
As  stated  previous^,  this  filter  has  always  been  operated  for  five  weeks 
and  then  allowed  to  rest  for  one  week.  Capacity  tests  before  and  after 
resting  show  that  the  average  gain  in  open  space  during  resting  was 
about  4  per  cent.,  equal  in  volume  of  sewage  treated  daily  to  about  25,000 

1  The  analyses  of  the  sludge  washed  from  the  material  were  given  on  page  295  of  the  report  for  1911. 
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gallons  per  acre.  Nitrification  commenced  in  the  filter  within  a  short 
time  after  it  was  again  put  into  operation,  and  continued  to  be  active 
throughout  the  year ;  the  effluent  was  stable  at  all  times. 

Studies  of  the  Effect  of  Methods  of  Operation  of  Contact  Filters. 

Filters  Nos.  421  to  Jf28,  inclusive.  —  These  eight  filters  were  first  put 
into  operation  on  Jan.  18,  1911.  Each  is  /ioooo  of  an  acre  in  area,  is 
constructed  of  33  inches  in  depth  of  pieces  of  soft  coal  clinker  having  a 
diameter  between  ^4  and  iy±  inches,  and  is  operated  with  settled  sewage. 
In  these  particulars  all  of  the  filters  are  identical.  In  method  of  opera- 
tion, however,  either  in  the  manner  the  sewage  is  applied,  in  the  number 
of  times  the  filter  is  filled  daily,  or  in  the  time  the  sewage  is  allowed 
to  remain  within  the  filter,  each  filter  differs  from  each  of  the  others. 
Filters  Nos.  421  to  426,  inclusive,  are  filled  from  the  top,  the  sewage 
being  run  directly  upon  the  surface  of  the  filters  at  such  rates  that  the 
filter  is  completely  filled  in  about  two  minutes.  Filter  No.  427  is  filled 
at  the  same  rate,  the  sewage  entering  at  the  bottom  of  the  filter.  It 
then  rises  gradually  through  the  material,  thus  displacing  the  air.  Filter 
No.  428  is  filled  by  means  of  a  tipping  basin  discharging  into  a  perforated 
pan  placed  1  foot  above  the  surface,  the  sewage  entering  the  filter  in 
small  well-distributed  doses,  the  rate  of  application  being  so  regulated 
that  the  filter  is  completely  filled  in  about  one  hour.  Filters  Nos.  424  to 
428,  inclusive,  are  each  allowed  to  stand  full  one  hour  before  draining, 
Filter  No.  423  is  allowed  to  stand  full  two  hours,  and  Filters  Nos. 
422  and  421  are  allowed  to  stand  full  four  hours  and  eight  hours,  re- 
spectively, before  draining;  Filter  No.  425  is  filled  twice  daily,  Filter  No. 

426  three  times  daily  and  each  of  the  other  filters  once  daily.  In  this 
series  of  eight  filters,  therefore,  comparative  studies  are  being  made  of 
the  effect  of  different  details  of  operation.  In  Filters  Nos.  421  to  424,  in- 
clusive, the  effect  of  contact  periods  varying  from  one  to  eight  hours  in 
length  are  being  studied  on  filters  operated  for  one  cycle  daily;  in 
Filters  Nos.  424,  425  and  426  the  effect  of  operating  filters  one,  two  and 
three  complete  cycles  daily  is  being  compared,  and  in  Filters  Nos.  424, 

427  and  428  we  have  a  comparison  of  the  effect  of  different  methods  of 
applying  the  sewage  to  filters  which  are  otherwise  operated  in  the  same 
manner.  The  differences  in  the  operating  details  of  these  filters  are 
shown  in  the  following  table :  — 
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Filter 
Number. 

Method  of  filling. 

Contact 
Period 
(Hours). 

Number 

of  Cvcles 

Daily. 

421 

Rapidly  from  surface 

8 

1 

422 

Rapidly  from  surface,  . 

4 

1 

423 

Rapidly  from  surface,  . 

2 

1 

424 

Rapidly  from  surface,  . 

1 

425 

Rapidly  from  surface,  . 

2 

426 

Rapidly  from  surface,   . 

3 

427 

Rapidly  from  bottom,  . 

1 

423 

Slowly  from  surface,  with  distributor  12  inches  above  surface,   . 

1 

The  variations  in  the  methods  of  operating  these  filters  might  be 
expected  to  affect  both  the  degree  of  purification  accomplished  and  the 
retention  of  solid  matters  within  the  filter  materials,  but  the  differences 
in  the  degree  of  purification  effected  were  relatively  small.  Some  regu- 
lar differences  which  can  be  attributed  to  methods  of  operation  are  ap- 
parent, however,  and  it  is  believed  that  these  differences  will  become  more 
marked  as  the  filters  are  continued  in  operation.  The  effect  of  the  time 
interval,  which  varies  from  one  to  eight  hours,  that  the  sewage  was 
allowed  to  remain  within  the  filters,  shows  in  the  analyses  of  the  effluents. 
In  the  results  it  will  be  noted  that  there  is  a  regular  gradation  in  the 
amounts  of  free  ammonia,  albuminoid  ammonia,  oxygen  consumed  and 
nitrates  found,  the  smallest  amounts  being  found  in  the  effluent  from 
Filter  No.  421  in  which  the  sewage  was  allowed  to  remain  for  eight 
hours,  and  the  largest  in  the  effluent  from  Filter  No.  424  in  which  the 
sewage  remained  only  one  hour.  The  fact  that  the  nitrates  follow  the 
same  curve  as  the  ammonias  would,  at  first  thought,  appear  to  discredit 
the  statement  that  the  better  effluents  chemically  were  obtained  by  long 
storage  within  the  filter.  It  has  been  pointed  out  many  times  in  these  re- 
ports, however,  that  the  reactions  taking  place  within  contact  filters  are 
somewhat  different  from  those  in  filters  of  other  types,  in  the  fact  that 
nitrates  which  have  been  formed  during  the  resting  or  oxidizing  cycle 
of  the  filter  may  be  again  reduced  and  yield  oxygen  for  the  oxidation  of 
other  organic  matters  during  the  time  the  filter  is  filled  with  sewage. 
This  is  undoubtedly  the  explanation  of  the  differences  in  the  amount  of 
nitrates  in  these  effluents.  In  fact,  in  the  effluent  from  Filter  No.  421 
in  which  the  sewage  was  held  for  eight  hours,  practically  all  of  the  oxygen 
has  been  used  in  further  oxidation,  and  only  a  very  small  amount  appears 
as  nitrates  or  nitrites.  The  tests  of  these  effluents  for  stability  also  agree 
with  the  chemical  analyses,  the  largest  proportion   of  stable  samples 


No.  34.]  PURIFICATION  OF  SEWAGE.  307 

having  been  obtained  from  the  filter  operated  with  eight  hours'  con- 
tact and  the  least  proportion  from  that  operated  with  two  hours'  contact. 
The  samples  from  the  filter  operated  with  one  hour's  contact  are  excep- 
tional as  compared  with  the  others  of  the  series,  in  that  a  greater  pro- 
portion of  samples  was  stable  than  in  the  case  of  those  from  the  filter 
receiving  two  hours'  contact.  The  reason  for  this  exception  cannot  be 
satisfactorily  explained  at  this  time.  In  all  other  particulars  the  effluents 
from  these  four  filters  show  a  regular  gradation  in  quality.  A  compari- 
son of  the  three  filters  which  were  operated  one,  two  and  three  cycles 
daily,  respectively,  shows  that  the  effluent  from  the  filter  which  was  filled 
once  daily  was  most  often  stable,  while  that  from  the  filter  which  was 
filled  three  times  each  day  was  least  often  stable.  Further  than  this, 
no  regular  difference  in  quality  of  effluent  is  apparent  from  the  results. 
Of  the  three  filters  to  which  sewage  was  applied  differently,  the  filter 
which  was  filled  from  the  bottom  produced  the  effluent  of  the  poorest 
quality,  while  the  filter  to  which  the  sewage  was  applied  slowly,  and 
which  was  well  aerated  by  means  of  an  elevated,  perforated  distributing 
pan  and  tipping  basin,  produced  the  effluent  of  the  best  quality. 

Analyses  of  the  air  within  these  various  filters  showed  that  the  pro- 
portion of  oxygen  was  sufficient  for  all  the  necessary  functions  of  the 
filter.  In  no  case  was  the  proportion  of  oxygen  in  the  air  within  any 
of  these  filters  found  to  be  less  than  18  per  cent.,  and  in  some  instances 
as  much  as  21.4  per  cent,  of  oxygen  remained  in  the  air  after  the  filters 
had  been  resting  over  night.  Determinations  of  dissolved  oxygen  in 
the  effluents  from  the  filters  showed  that  in  practically  every  case  all 
oxygen  carried  in  with  the  sewage  had  been  absorbed  within  fifteen  min- 
utes after  the  filter  was  filled  with  sewage,  and  in  the  majority  of  in- 
stances no  oxygen  was  found  in  the  sewage  after  it  had  been  in  the 
filter  from  two  to  five  minutes. 

In  general,  the  different  methods  of  operation  appear  to  have  made 
relatively  little  difference  in  the  amount  of  suspended  matters  accumu- 
lating within  those  filters  winch  were  filled  only  once  a  day.  At  the  end 
of  the  year  Filter  No.  422  had  lost  29  per  cent,  of  its  original  capacity. 
Filter  No.  421  had  lost  27  per  cent.,  Filters  Nos.  423  and  428  had  each 
lost  23  per  cent,  and  Filter  No.  427  had  lost  20  per  cent.  It  is  interest- 
ing to  note,  however,  that  the  filter  which  was  filled  from  the  bottom 
lost  the  least  in  capacity,  although  the  difference  between  this  and  the 
other  filters  is  not  large.  In  the  three  filters  which  were  filled  once, 
twice  and  three  times  daily,  however,  a  decided  difference  in  the  accu- 
mulation of  clogging  material  may  be  noted,  Filter  No.  424  which  was 
filled  once  daily  having  lost  about  23  per  cent,  of  its  original  capacity 
at  the  end  of  the  year,  Filter  No.  425  which  was  filled  twice  each  day 
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having  lost  29  per  cent,  and  Filter  No.  426  which  was  filled  three  times 
daily  having  lost  about  43  per  cent.  As  to  the  distribution  of  the  clog- 
ging matters  within  the  filter  material  there  was  no  difference  noticed 
which  can  be  attributed  to  the  method  of  operation  except  that  the 
lower  strata  of  the  filter  which  is  filled  from  the  bottom  appears  to 
have  become  somewhat  less  clogged  than  the  corresponding  strata  of  the 
other  filters  to  which  the  sewage  was  applied  on  the  surface. 

Double  Contact  Filtration. 

Filter  No.  J/.43  —  %oooo  of  an  acre  in  area  and  constructed  of  21 
inches  in  depth  of  broken  stone  pebbles,  all  of  which  will  pass  a  screen 
with  a  ^-inch  mesh,  43  per  cent,  through  a  screen  with  a  14-inch  mesh 
and  practically  none  of  which  will  pass  a  screen  with  a  %-inch  mesh  — 
was  put  into  operation  on  April  21,  1912,  to  study  the  purification  re- 
sulting from  the  treatment  of  settled  Lawrence  sewage  by  filtration 
through  two  successive  contact  filters.  The  effluent  from  Filter  No. 
425,  which  is  described  above,  has  been  applied  to  this  filter  at  an  aver- 
age rate  of  686,000  gallons  per  acre  daily,  the  filter  being  filled  twice 
each  day  and  allowed  to  stand  one  hour  before  draining.  As  the  two 
filters  are  arranged,  the  effluent  from  Filter  No.  425  falls  about  2  feet, 
striking  upon  a  dash  plate  on  the  surface  cf  Filter  No.  443,  and  flows 
thence  into  the  filter,  thereby  receiving  a  certain  amount  of  aeration  in 
its  passage  from  the  primary  to  the  secondary  filter.  Nitrification  com- 
menced in  the  filter  shortly  after  it  was  put  into  operation,  and  the 
purification  which  was  begun  in  the  primary  filter  was  continued  and 
carried  to  a  much  higher  stage  in  the  secondary  filter.  The  effluent 
from  primary  Filter  No.  425  contained  on  an  average  about  0.33  part 
nitrates  per  100,000,  and  less  than  half  of  the  samples  collected  proved  to 
be  stable.  After  passing  through  the  secondary  filter,  however,  the 
effluent  contained  an  average  of  1.16  parts  per  100,000  nitrates,  and 
was  entirely  stable  and  of  satisfactory  quality  at  all  times.  The  loss 
of  open  space  by  this  secondary  filter  during  the  period  of  less  than 
ten  months  it  has  been  in  operation  was  about  27  per  cent. 

The  average  analyses  of  the  effluents  from  these  various  contact  filters 
are  shown  in  the  following  tables :  — 
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Average  Analyses. 

Effluent  from  Filter  Xo.  175. 
[Parts  per  100,000.] 


Appear- 

Ammonia. 

c 
B 
2 

Nitrogen 

■d 

s 

1 

bio 

Quantity 
applied. 

ance. 

ALUIMINOID. 

AS 

o 

i- 1- 

2 

Gallons 

a 

o 

■z 

o 

3 

1 

8 

per  Acre 

~ 

3 

-3 

o 

s 

3 

Daily. 

* 

5 

O 

o 
o 
E 

"3 

O 

O 

2 
Tj 

2 

O 

s 

>> 

X 

o 

pq 

598,400 

3.1          .56 

1.2709 

.2138 

.1549 

.4082 

14.25 

1.63 

.0113 

1.54 

638,800 

Effluent  from  Filter  Xo.  421. 


377,100 


3.2  .36       1.5688        .2504 


.1793 


.4577       14.26        0.09      .0001 


1.58       756,100 


Effluent  from  Filter  Xo.  422. 


375,400         3.4 


,38 


1.7063 


.2658 


1960  I      .5071 


14.17 


0.26      .0001 


1.70       923,700 


Effluent  from  Filter  Xo.  423. 


404,100 


3.6    .41  !  1.8479   .2917   .2077   .5361 


14.25 


0.26  !   .0018 


1.92     1,244,600 


Effluent  from  Filter  Xo.  4%4 


401,000 


.41       2  0333 


.2467 


.5848       14.23  ll     0.29      .0030 


2.13     1,175,000 


Effluent  from  Filter  Xo.  42-5. 


765,000  !      3.6  I      .40 


2.1073 


.3592 


.2475 


.6401 


14.10        0.33      .0004 


2.21     1.340.S00 


Effluent  from  Filter  Xo.  426. 


1,004,700         3.6         .41    I  2.0069 


.3224 


.2454 


.5967 


0.19      .0001 


2.19     1.235.S00 


Effluent  from  Filter  Xo.  427. 


426,100        3.6         .41  .j  2.3300       .3367 


.2630 


.6275 


14.21 


0.13  i   .0015 


2.27     1,08S,300 


Effluent  from  Filter  Xo.  428. 


397,600        3.3 


.40 


1.8500        .2688        .2003    I     .5541 


13.64 


0.75      .0308 


1.87        777.100 


Effluent  from  Secondary  Filter  Xo.  443. 


6S6.400         2.4  .33       1.4697        .2308        .1754         .4149       15.94        1.16      .0143    ;     1.56        555,900 
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Stability  of  Effluents  from  Contact  Filters,  1912. 


Nitrates 
(Parts  per 
100,000). 

Per  Cent,  of  Samples. 

Filter  Number. 

Putrescible. 

Doubtful. 

Stable. 

175, 

1.63 

0.0 

0.0 

100.0 

421, 

0.09 

5.5 

5.5 

89.0 

422 

0.26 

22.2 

11.1 

66.7 

423, 

0.26 

61.2 

5.5 

33.3 

424, 

0.29 

50.0 

0.0 

50.0 

425, 

0.33 

55.5 

0.0 

44.5 

420, 

0.19 

55.5 

5.5 

39.0 

427, 

0.13 

78.0 

5.5 

16.5 

428, 

0.75 

44.5 

0.0 

55.5 

Secondary  contact  Fi 

ter  No.  443, 

1.16 

0.0 

0.0 

100.0 

Sedimentation  and  Refiltration  of  Effluents  from  Contact  and 

Trickling  Filters. 

Filters  Nos.  H2,  hhk  and  H$> 
In  previous  years  a  number  of  studies  were  made  upon  the  clari- 
fication of  effluents  from  contact  and  trickling  filters  by  sedimentation, 
and  upon  the  refiltration  of  such  effluents  both  before  and  after  sedimen- 
tation. During  1912  three  experiments  were  started  upon  the  refiltra- 
tion of  such  effluents,  in  two  of  which  effluents  from  a  trickling  filter 
and  from  a  system  of  double  contact  filters,  respectively,  were  passed 
through  settling  tanks  to  remove  the  suspended  matters  and  then  applied 
to  intermittent  sand  filters.  In  the  third  experiment  the  effluent  from 
a  trickling  filter  was  passed  through  a  combined  settling  tank  and  up- 
ward-flow filter  or  strainer. 


Sedimentation  of  Effluents. 
Beginning  March  1,  the  entire  effluent  from  trickling  Filter  No.  360 
was  passed  through  a  settling  tank  preparatory  to  refiltration  on  Filter 
No.  442.  This  is  a  cylindrical  tank  with  a  conical  bottom  sloping  at 
an  angle  of  60°,  inside  of  which  is  a  smaller  tank  of  similar  design.  The 
inner  or  settling  chamber  is  provided  with  an  opening  in  the  bottom 
through  which  the  settled  suspended  matters  pass  into  the  outer  or  di- 
gestion chamber  where  they  remain  for  decomposition.  In  the  center  of 
the  inner  tank  is  a  large  pipe  with  a  large  circular  deflector  at  the  bot- 
tom, which  is  set  at  the  springing  line  of  the  conical  bottom.     The 
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effluent  from  the  trickling  filter  flows  through  this  central  pipe  continu- 
ously to  the  bottom  of  the  settling  chamber,  is  there  deflected  to  the 
outer  rim  of  the  deflector,  and  then  rises  slowly  to  the  top  of  the  tank 
where  it  passes  off  through  a  central  overflow  to  a  storage  tank  from 
which  it  is  withdrawn  as  required.  The  average  rate  of  vertical  flow  of 
the  effluent  in  passing  from  the  deflector  to  the  overflow  is  about  0.9  inch 
per  minute,  the  total  time  the  effluent  remains  in  the  settling  compart- 
ment being  about  thirty  minutes.  The  upper  side  of  the  deflector  is  cone 
shaped,  sloping  at  an  angle  of  60°  to  permit  any  suspended  matters 
which  may  be  deposited  upon  it  to  slip  down  into  the  lower  cone  and 
thence  into  the  digestion  chamber.  The  opening  in  the  bottom  of  the 
settling  chamber  is  trapped  in  such  a  manner  that  any  gases  or  other 
products  of  decomposition  which  may  be  formed  in  the  digestion  cham- 
ber cannot  pass  back  into  the  settling  chamber,  and  although  the  solids 
deposited  are  allowed  to  become  decomposed  in  the  outer  tank  the  set- 
tled effluent  does  not  become  decomposed  in  its  passage  through  the 
tank.  The  outer  or  digestion  chamber  of  this  tank  has  a  capacity  of 
slightly  more  than  two  and  one-half  times  the  capacity  of  the  inner 
or  settling  chamber.  At  the  end  of  the  year  the  digestion  chamber  con- 
tained about  8.4  cubic  feet  of  sludge  for  each  million  gallons  of  effluent 
passed  through  the  tank.  Xo  sludge  was  removed  from  the  digestion 
chamber  during  the  year.  The  average  removal  of  suspended  matters 
from  the  effluent  from  Filter  No.  360  during  its  passage  through 
the  tank  was  about  67  per  cent.,  as  shown  by  albuminoid  ammonia  de- 
terminations, and  the  removal  of  organic  matters  was  about  26  and  14 
per  cent.,  as  shown  by  albuminoid  ammonia  and  oxygen  consumed  de- 
terminations, respectively. 

Beginning  April  1,  1912,  the  effluent  from  secondary  contact  Filter 
Xo.  443  was  passed  into  a  settling  tank  and  allowed  to  stand  one  hour 
for  sedimentation,  after  which  the  supernatant  liquor  (about  82  per 
cent,  of  the  total  volume)  was  drawn  off  for  application  to  an  intermit- 
tent sand  filter.  As  the  system  of  double  contact  filters,  from  which 
the  effluent  to  be  passed  through  this  tank  comes,  is  operated  in  two 
full  cycles  daily  the  settling  tank  is  filled  twice  daily,  but  the  sludge 
accumulating  in  the  bottom  of  the  tank  is  withdrawn  only  after  the 
second  filling  each  day.  The  effluent  from  the  secondary  contact  filter 
when  it  reached  this  tank  contained  a  relatively  small  amount  of  sus- 
pended matters,  and  for  this  reason  the  percentage  removal  of  suspended 
matters  by  this  tank  was  much  less  than  that  shown  by  the  tank  previ- 
ously described  which  received  an  effluent  containing  a  considerable 
amount  of  suspended  matters.  The  settled  effluent  from  this  tank,  how- 
ever, was   of   somewhat  better  quality  chemically  than   that  from  the 
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other  tank.  The  average  removal  of  suspended  matters  by  this  tank  was 
about  20  per  cent.,  as  shown  by  determinations  of  albuminoid  ammonia, 
and  the  total  reduction  of  organic  matters  was  about  17  and  13  per  cent., 
respectively,  as  shown  by  albuminoid  ammonia  and  oxygen  consumed 
determinations. 

Intermittent  Filtration  of  Settled  Effluents. 
Filters  Xos.  412  and  411  are  each  /-20000  of  an  acre  in  area,  and  are 
constructed  of  1  feet  in  depth  of  sand  of  an  effective  size  of  0.25  milli- 
meter. Filter  Xo.  112  was  first  put  into  operation  on  March  1,  1912, 
and  received  the  settled  effluent  from  trickling  Filter  Xo.  360  at  a  rate 
of  200,000  gallons  per  acre  daily  until  April  1,  and  at  a  rate  of  100,000 
gallons  per  acre  daily  from  April  2  until  the  end  of  the  year.  Filter  Xo. 
Ill  was  first  put  into  operation  on  April  1,  1912,  and  received  the  set- 
tled effluent  from  secondary  contact  Filter  Xo.  113  at  a  rate  of  200,000 
gallons  per  acre  daily  until  June  10,  and  after  that  date  at  a  rate  of 
400,000  gallons  per  acre  daily.  The  clarified  effluents  were  applied  to 
each  of  these  filters  in  two  doses  at  intervals  of  four  hours.  Xo  surface 
treatment  was  required  by  either  filter  up  to  the  end  of  the  year.  Xitri- 
fication  became  active  in  each  almost  from  the  start.  The  trickling  filter 
effluent,  however,  which  was  applied  to  Filter  Xo.  442,  was  much  more 
highly  oxidized  than  was  the  effluent  from  the  double  contact  filters  ap- 
plied to  Filter  Xo.  444,  which  result  is  apparent  in  the  analyses  of  the 
effluents,  the  average  increase  in  nitrates  in  Filter  Xo.  442  being  about 
1.77  parts  per  100,000,  while  that  in  Filter  Xo.  Ill  was  only  about  0.75 
part  per  100,000.  In  the  other  chemical  factors,  also,  this  difference  may 
be  noted  to  a  certain  extent,  the  average  reduction  in  free  and  albuminoid 
ammonia  by  Filter  Xo.  442  being  about  74  and  72  per  cent.,  respectively, 
and  by  Filter  Xo.  444,  87  and  79  per  cent.,  respectively. 

Combined  Sedimentation  and  Upward  Filtration. 

Filter  Xo.  448,  %oooo  °f  an  acre  iQ  area--  was  Pu*  ^n*°  operation  on 
May  20,  1912.  In  construction  this  filter  consists  of  2  feet  in  depth 
of  pieces  of  coke  between  Ys  and  %6  of  an  inch  in  diameter,  supported  1 
foot  above  the  bottom  of  the  tank  by  a  %-inch  mesh  wire  screen.  For  ex- 
perimental purposes  the  filter  material  is  carried  in  a  separate  inner 
tank,  of  which  the  wire  screen  is  the  bottom,  this  tank  with  its  con- 
tents being  removable  for  purposes  of  inspection  and  removal  of  sludge. 
An  outer  ring  on  the  inner  tank  rests  in  a  cup-shaped  ring  on  the  inside 
of  the  outer  tank,  making  a  tight  joint  and  preventing  the  flow  of  liquid 
between  the  walls  of  the  two  tanks.  This  filter  was  operated  at  a  rate 
of  4,000,000  gallons  per  acre  daily.     The  effluent  from  trickling  Filter 
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No.  248  flows  directly  to  the  sedimentation  chamber  below  the  coke, 
where  it  receives  about  two  hours'  storage;  it  then  rises  through  the 
coke  and  overflows  at  the  top.  For  about  six  months  during  which  this 
filter  was  operated  no  removal  of  sludge  or  cleaning  of  the  material  was 
required.  Judging  from  the  results  obtained  during  the  short  time  the 
filter  was  in  operation,  this  method  for  removing  suspended  matters 
was  less  efficient  than  either  of  the  effluent  settling  tanks  previously 
described,  although  it  was  somewhat  more  effective  in  reducing  the  total 
organic  matters.  The  average  removal  of  suspended  matters  by  this 
filter  was  about  20  per  cent.,  as  shown  by  albuminoid  ammonia  de- 
terminations, and  the  total  removal  of  organic  matter  was  about  33  and 
22  per  cent.,  as  shown  by  albuminoid  ammonia  and  oxygen  consumed 
determinations,  respectively.  There  was  very  little  nitrification  within 
the  filter  at  any  time,  and  the  final  effluent  was  always  turbid  and  highly 
colored  from  the  iron  in  the  coke. 

The   average  analyses  of  the  effluents  from   these   different  settling 
tanks  and  final  filters  are  shown  in  the  following  table :  — 


Average  Chemical  Aiialyses. 

Settled  Effluent  from  Trickling  Filter  Xo.  360  applied  to  Filter  No.  443. 
[Pans  per  100,000.] 
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1.4         .40 

1 

2.0900 

.2533 

.1960 

0.5172 

15.37 

0.95 

.0178 

1.S4 

2,014,400 

Settled  Effluent  from  Contact  Filter  Xo.  443  applied  to  Filter  Xo.  444. 


2.3         .38   I  1.6400       .1901       .1540      0.3830       16.43        1.50      .0101        1.36       680,600 


Effluent  from  Filter  Xo.  443. 


362,900  '      0.5         .17   '  0.5503       .0688 


15.50       2.72      .0107       0.62       174,700 


Effluent  from  Filter  Xo.  444- 


336,000        0.3         .13 


0.2138 

.0432 

- 

- 

16.09 

2.29 

.0106 

0.59 

16,500 


Effluent  from  Combined  Sedimentation  and  Upward  Filtration  Tank  Xo.  448. 


4,322,000    1.0    .38  I  1.1893   .1752   .1179   0.3087   16.93    1.76   .0347  1   1.41   182.100 
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Bacterial  Efficiency  of  Sewage  Purification  Systems. 

In  a  following  table  are  shown  the  average  numbers  of  bacteria  as 
determined  on  agar  plates  incubated  four  days  at  20°  C.  and  of  the  total 
and  red  colonies  on  litmus  lactose  agar  plates  incubated  eighteen  hours 
at  40°  C.  The  significance  of  these  different  counts  has  been  discussed 
frequently  in  preceding  reports.  That  the  bacterial  counts,  as  well  as 
the  chemical  results  from  sewages  and  effluents  from  sewage  purification 
processes,  fluctuate  through  considerable  limits  is  well  known.  When 
such  results  are  presented  as  averages  of  a  large  number  of  examina- 
tions extending  over  a  considerable  period  of  time,  however,  they  indicate, 
as  truly  as  do  other  analytical  data,  what  may  or  may  not  be  accom- 
plished by  a  certain  type  of  sewage  purification,  and  as  such  have  a 
definite  comparative  value  in  records  of  long-term  experiments  such 
as  those  which  have  been  in  progress  at  Lawrence  during  the  past 
twenty-five  years. 

There  was  comparatively  little  difference  in  the  removal  of  bacteria 
by  any  of  the  different  clarification  processes  studied  during  the  year. 
Chemical  precipitation  was  somewhat  less  efficient  than  any  of  the  other 
processes,  while  the  greatest  bacterial  reduction  was  accomplished  by 
coal  Strainer  E.  Of  the  three  settling  tanks,  the  tank  filled  with  layers 
of  slate  was  more  effective  than  either  of  the  open  tanks,  and  the  Andover 
settling  tank  was  more  efficient  than  the  tank  at  the  experiment  station. 
As  has  been  previously  pointed  out,  the  solids  in  the  sewage  entering  the 
Lawrence  tank  are  in  a  much  more  finely  divided  condition  than  those 
in  that  entering  the  Andover  tank,  and  the  greater  efficiency  of  the  latter 
can  be  attributed  to  that  fact. 

As  in  previous  3rears,  all  of  the  intermittent  sand  filters  show  an  aver- 
age bacterial  removal  of  over  99  per  cent.  Generally  speaking,  the 
effluents  from  the  larger  filters  which  are  situated  out  of  doors  and 
operated  with  untreated  sewage  have  contained  somewhat  higher  num- 
bers of  bacteria  than  have  those  from  the  filters  which  are  located  within 
the  station.  Filters  Nos.  2  and  4,  which  are  constructed  of  fine  sand 
and  operated  at  low  rates,  however,  have  always  yielded  effluents  during 
the  greater  part  of  each  year  which  were  comparable  in  bacterial  content 
with  the  effluents  from  many  water  filters,  and  the  results  obtained  from 
these  two  filters  during  1912  have  been  no  exception  to  this  rule.  Of 
the  four  intermittent  filters  situated  within  the  station,  Filter  No. 
429  which  received  untreated  sewage,  but  which  was  operated  at  the 
lowest  rate,  shows  a  bacterial  removal  of  99.99  per  cent.,  a  result  which 
compares  very  favorably  with  the  results  obtained  with  the  two  out  of 
door  filters  of  much  finer  material. 
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In  the  average  results  from  the  various  trickling  niters  a  number  of 
interesting  comparisons  may  be  noted.  The  removal  of  bacteria  by 
Filter  No.  136  was  much  greater  than  that  by  Filter  No.  24S  which  was 
of  the  same  material  but  of  lesser  depth,  and  the  average  bacterial 
efficiency  of  both  of  these  niters  was  much  greater  than  that  of  Filter 
No.  360,  which  was  of  a  depth  intermediate  between  them  but  con- 
structed of  much  coarser  material.  The  work  of  Filter  No.  136,  which 
was  operated  at  a  high  rate  with  a  very  completely  clarified  sewage,  was 
slightly  inferior  to  that  of  its  companion,  Filter  No.  135,  which  was 
identical  in  construction  but  operated  at  a  much  lower  rate  with  a 
sewage  containing  a  greater  proportion  of  suspended  matters. 

As  a  result  of  the  cleaning  of  the  material  in  contact  Filter  No.  1*5, 
a  decided  change  in  its  bacterial  efficiency  during  the  present  year  was 
noted.  During  1911,  with  the  material  badly  clogged  by  organic  matter, 
this  filter  showed  a  removal  of  well  above  80  per  cent,  of  all  types  of 
bacteria.  During  the  present  year,  with  a  clean  material,  the  efficiency 
of  this  filter  dropped  to  about  49  per  cent,  as  computed  from  the  room 
temperature  counts,  and  about  64  per  cent,  as  shown  by  the  body  tem- 
perature counts.  These  results  agree  well  with  those  obtained  with  this 
filter  in  earlier  years,  and  show  that  the  low  bacterial  counts  obtained 
during  1911  were  due,  at  least  in  part,  to  the  clogged  condition  of  the 
filter.  The  effluents  from  the  other  eight  contact  filters  show  a  wide 
difference  in  bacterial  content.  Of  the  four  contact  filters  in  which 
the  sewage  was  allowed  to  remain  one,  two,  four  and  eight  hours,  re- 
spectively, the  effluent  containing  the  smallest  numbers  of  bacteria  was 
obtained  from  the  filter  in  which  the  sewage  remained  the  longest  time. 
There  is  little  apparent  difference  in  the  bacterial  efficiency  of  the  three 
contact  filters  which  were  respectively  operated  one,  two  and  three  com- 
plete cycles  daily,  but  the  method  of  filling  contact  filters  produced 
some  difference  in  the  bacterial  efficiency  and,  as  noted  in  the  report 
of  last  year,  the  filter  to  which  the  sewage  was  applied  slowly  by  means 
of  a  tipping  basin  effected  a  much  greater  removal  of  bacteria  than 
the  filter  which  was  filled  by  the  usual  method  or  the  one  which  was 
filled  from  the  bottom.  From  the  point  of  view  of  bacterial  quality 
the  contact  filters  in  which  both  oxidation  and  reduction  processes 
occur  cannot  begin  to  compare  with  the  trickling  filters  in  which  the 
oxidation  is  the  chief  factor  in  the  purification.  The  secondary  contact 
Filter  No.  443  was  effective  in  removing  nearly  60  per  cent,  of  the  total 
bacteria  and  about  16  per  cent,  of  the  body  temperature  types  of  bac- 
teria which  had  passed  through  the  primary  contact  filter. 

In  both  of  the  effluent  settling  tanks  a  small  reduction  in  the  num- 
bers of  bacteria  growing  at  body  temperature  was  noted,  although  there 
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was  an  increase  in  each  case  in  the  room  temperature  counts.  The  pas- 
sage of  these  settled  effluents  through  intermittent  sand  niters  resulted 
in  a  further  decrease  in  the  total  numbers  of  bacteria  of  well  over  90 
per  cent.,  and  in  a  reduction  in  the  body  temperature  counts  of  86  to 
93  per  cent.  The  final  effluents  from  these  two  compound  purification 
systems,  consisting  of  settling  tank,  trickling  filter,  effluent  settling 
tank  and  final  sand  filter,  and  of  settling  tank,  double  contact  filters, 
effluent  settling  tank  and  final  sand  filter,  were  in  neither  case  of  as 
good  bacterial  quality  as  the  effluents  from  the  intermittent  filters  to 
which  raw  sewage,  or  sewage  which  had  been  treated  by  some  simple 
clarification  process,  was  applied.  This  is  in  agreement  with  the  re- 
sults obtained  with  other  compound  systems  in  previous  years,  and 
confirms  the  statements  which  have  been  frequently  made  in  these  re- 
ports that  none  of  the  more  modern  and  more  complex  purification  sys- 
tems can  equal  the  simple  intermittent  sand  filter  constructed  of  fine 
material  and  operated  at  low  rates  in  bacterial  efficiency. 

The  average  bacterial  results  of  these  various  sewage  disposal  pro- 
cesses are  shown  in  the  following  table :  — 

Average  Bacterial  Efficiency  of  Sewage-disposal  Systems. 
Untreated  Sewage. 


Lawrence  street  sewage, 
Lawrence  regular  sewage, 
Andover  regular  sewage, 


Bacteria  per  Cubic 
Centimeter. 


20°  C. 


2,109,600 
2,665,400 
4,901,200 


40°  C. 


Total. 


Red. 


360,200  i  317,500 
401,100  I  351,400 
772,700  !     690,000 


Per  Cent,  of  Bacteria 
removed. 


20°  C. 


40°  C. 


Total. 


Red. 


Preliminary  Clarification  Treatments. 


Lawrence  settling  tank, 

1,667,400 

269,900 

246,600 

37.30 

32.70 

29.70 

Andover  settling  tank, 

2,520,300 

481,900 

405,800 

48.50 

37.60 

41.00 

Slate  Tank  No.  376,       .... 

1,544,600 

324,300 

288,700 

42.30 

19.40 

17.70 

Chemical  precipitation, 

1,818,100 

283,500 

257,600 

31.80 

29.20 

26.50 

Strainer  E,     ..... 

1,245,600 

242,600 

217,400 

53.20 

39.50 

38.20 

Intermittent  Sand  Filters. 

No.      1, 

10,500 

3,900 

3,200 

99.61 

99.03 

99.09 

2, 

230 

15 

11 

99.99 

99.99 

99.99 

4, 

360 

8 

6 

99.99 

99.99 

99.99 

5C, 

13,100 

4,350 

4,100 

99.51 

98.92 

98.83 

6, 

11,400 

4,300 

4,200 

99.57 

98.93 

98.80 

9A, 

2,430 

500 

300 

99.91 

99.88 

99.81 

10, 

4,030 

290 

240 

99.85 

99.93 

99.93 

429, 

400 

8 

7 

99.99 

99.99 

99.99 

430, 

2,450 

1,090 

1,015 

99.85 

99.60 

99.59 

431, 

1,300 

1,860 

1,720 

99.90 

99.23 

99.21 

432, 

1,090 

43 

37 

99.94 

99.99 

99.99 

No.  34.] 


PURIFICATION  OF   SEWAGE. 


31' 


Average  Bacterial  Efficiency  of  Sewage-disposal  Systems  —  Concluded. 

Trickling  Filters. 


Bacteria  per  Cubic 
Centimeter. 

Per  Cent,  of  Bacteria 

REMOVED. 

20°  C. 

40°  C. 

20°  C 

40°  C. 

Total. 

Red. 

Total. 

Red. 

No.  135, 

55,700 

6,400 

5,500 

96.67 

97.64 

97.78 

136, 

62,500 

8,000 

6,800 

- 

- 

- 

222, 

223,800 

37,300 

28,400 

91.10 

92.25 

93.00 

248, 

313,400 

35,500 

31,800 

81.30 

86.85 

87.10 

300A,       . 

565,000 

57,100 

46,200 

66.20 

78.90 

81.30 

360B,       . 

436,700 

55,600 

43,300 

73.80 

79.40 

82.50 

360C,       . 

469,200 

53,100 

46,200 

72.00 

80.35 

81.30 

360  entire, 

490,300 

55,300 

45,200 

70.70 

79.50 

81.70 

Contact 

Filters. 

No.  175 

63S.800 

86,100 

77,900 

49.00 

64.60 

64.20 

421, 

756,100 

93,500 

76,500 

56.70 

65.40 

69.00 

422, 

923,700 

138,500 

115,600 

44.80 

48.70 

53.00 

423, 

1,244,600 

120,500 

104,900 

25.70 

55.40 

57.50 

424, 

1,175,000 

122,400 

94,300 

29.60 

54.80 

61.90 

425, 

1,340,800 

135,900 

106,600 

19.70 

49.60 

56.70 

426, 

1,235,800 

123,700 

98,900 

25.70 

54.00 

60.00 

427, 

1,088,300 

125,700 

104,400 

34.70 

53.40 

58.00 

42S, 

777,100 

94,300 

80,300 

53.50 

65.20 

67.  eo 

Secondary  Contact  Filter. 


No.  443, 


555,900        113,700 


9S.O0O 


58.50 


16.00 


8.50 


Effluent  Settling  Tanks. 


Settled  effluent  trickling  Filter  No.  360, 

Settled     effluent     secondary     contact 
Filter  No.  443. 


2,014,400 
680,600 


43,100 
98,600 


28,300  |      322.00' 
81,800  I 


22.00 
13.50 


37.50 
16.50 


Combined  Effluent  Settling  Tank  and  Upward-flow  Filter. 

Effluent  from  Filter  No.  448, 

182,100 

19,300 

18,000 

41.90 

45.60 

43.40 

Secondary  Intermittent  Sand  Filters. 

No.  442, 

444, 

174,700 
16,500 

5,900 
6,500 

5,200 
4,970 

91.23 
97.63 

86.30 
93.42 

81.65 
93.93 

1  Increase. 
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Purification  of  Water. 


Lawrence  City  Filters. 

The  source  of  the  water  supply  of  the  city  of  Lawrence  is  the  Merri- 
mack River.  Two  filters  are  in  use  to  purify  this  water.  The  older  filter 
was  constructed  in  1893,  and  dividing  walls  separating  it  into  three  sec- 
tions were  built  in  1902.  The  average  depth  of  sand  in  this  filter  is 
about  4  feet,  and  the  net  filtering  area,  after  deducting  division  walls, 
gate-chambers  and  lateral  carriers,  is  about  2.2  acres.  As  originally  con- 
structed, this  filter  contained  two  different  grades  of  sand,  the  portions 
of  the  filter  immediately  over  the  underdrains  being  of  finer  sand  than 
the  remainder  of  the  filter.  Through  the  operations  of  scraping,  wash- 
ing and  replacing  sand,  the  two  grades  of  sand  have  become  quite  thor- 
oughly mixed  in  the  upper  layers  of  the  filter,  and  at  the  present  time 
this  upper  sand  has  an  effective  size  of  approximately  0.25  millimeter. 
This  filter  is  not  covered  and  has  an  earth  bottom  through  which  some 
ground  water  finds  its  way  into  the  underdrains  and  becomes  mixed  with 
the  filtered  water.  The  average  rate  of  operation  during  the  past  few 
years  has  been  about  1,000,000  gallons  per  acre  daily. 

During  1906  and  1907  an  additional  filter  was  constructed  to  supple- 
ment the  supply  of  filtered  water  from  the  old  filter.  This  filter,  which 
is  three-quarters  of  an  acre  in  area  and  contains  about  4!/o  feet  in  depth 
of  sand  of  an  effective  size  of  0.25  millimeter,  is  of  concrete  construction, 
has  a  concrete  bottom  and  is  covered.  It  was  first  put  into  operation  on 
Nov.  4,  1907,  but  the  filtered  water  was  not  used  until  Jan.  4,  1908. 
The  average  rate  of  operation  during  1912  has  been  about  3,000,000 
gallons  per  acre  daily.  The  effluents  from  both  of  these  filters  flow 
into  the  same  pump-well  from  which  they  are  pumped  into  the  distribut- 
ing reservoir. 

During  the  greater  part  of  the  year  it  is  estimated  that  approximately 
half  of  the  entire  volume  of  filtered  water  which  is  pumped  to  the  reser- 
voir is  supplied  by  the  covered  filter.  As  neither  of  the  two  filters  is 
equipped  with  rate-controlling  apparatus  nor  with  loss  of  head  gauges, 
it  is  not  possible  to  determine  the  actual  rate  of  either  filter  at  any  time. 
During  the  winter  months  the  ice  accumulates  upon  the  uncovered  filter, 
and  it  is  not  always  possible  to  scrape  the  surface  of  this  filter  when  it 
becomes  clogged;  there  is  little  doubt  that  at  such  times  the  quantity  of 
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water  passed  by  this  filter  is  greatly  reduced  and  that  the  deficiency  is 
supplied  by  forcing  the  covered  filter.  This  is  shown  by  the  difference 
in  the  scraping  record  of  the  two  filters  during  the  winter.  Between 
Jan.  1  and  March  15,  1912,  the  surface  of  the  covered  filter  was  scraped 
five  times,  or  at  an  average  interval  of  about  once  in  two  weeks.  During 
the  same  time  14  of  the  25  beds  into  which  the  uncovered  filter  is 
divided  were  scraped  twice,  3  other  beds  were  scraped  once,  and  8  beds, 
or  about  one-third  of  the  surface,  received  no  surface  treatment  of  any 
kind  whatever. 

The  average  number  of  bacteria  in  the  effluent  from  the  uncovered 
filter  during  the  entire  year  was  36  per  cubic  centimeter,  and  in  the 
effluent  from  the  covered  filter  was  5S  per  cubic  centimeter,  these  figures 
corresponding  to  removals  of  99.6  and  99.3  per  cent.,  respectively.  An 
inspection  of  the  daily  results,  however,  shows  a  considerable  difference 
in  the  bacterial  quality  of  the  effluents  from  these  two  filters  during  the 
winter  months  when  the  covered  filter  was  being  forced  to  make  up  the 
deficiency  in  the  volume  of  water  which  could  be  passed  through  the 
older  filter.  Samples  containing  more  than  100  bacteria  per  cubic  centi- 
meter were  occasionally  obtained  from  the  uncovered  filter  throughout 
the  year,  but  the  proportion  of  such  samples  from  this  filter  was  no 
greater  during  the  winter  than  during  the  summer,  and  in  none  of  these 
samples  were  the  numbers  of  bacteria  excessively  high.  In  the  case  of 
the  uncovered  filter,  however,  while  samples  containing  more  than  100 
bacteria  per  cubic  centimeter  were  found  only  occasionally  during  the 
summer,  during  the  period  from  January  1  to  March  15  the  counts  on 
more  than  one-half  of  the  samples  were  above  this  limit,  while  during 
January  only  one  sample  was  obtained  which  contained  less  than  100 
bacteria  per  cubic  centimeter,  and  the  average  for  the  month  was  about 
200  per  cubic  centimeter. 

The  average  analyses  of  samples  from  these  two  filters,  and  from  other 
points  on  the  water  supply  system,  are  shown  in  the  following  tables :  — 

Average  Chemical  Analyses. 


Merrimack  River. 


-  Intake  of  the  Lawrence  City  Filters. 
[Parts  per  100,000.  ] 
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Average  Chemical  Analyses  —  Concluded. 

Effluent  from  the  Lawrence  City  Filter  (Old  Filter). 
[Parts  per  100,000.] 
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Effluent  from  the  Lawrence  City  Filter  (New  Filter). 
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Water  from  the  Outlet  of  the  Distributing  Reservoir. 


53         0.0 


.21        .0057       .0109 


.44 


.035 


.0002 


.41 


.0704 


1.4         25 


Water  from  a  Tap  at  Lawrence  City  Hall. 
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Water  from  a  Tap  at  the  Lawrence  Experiment  Station. 
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Average  Bacterial  Analyses. 

Merrimack  River.  —  Intake  of  the  Lawrence  City  Filters. 


Bacteria  per  Cubic 
Centimeter. 

Per  Cent,  of  Bacteria 
removed. 

Per  Cent,  of 

Samples 

40°  C. 

20°  C 

40°  C. 

CONTAINING   B.   COLI. 

20°  C. 

Total. 

Red. 

Total. 

Red. 

1  C.  C. 

100  c.  c. 

8,300                  175                 120 
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100.0 

100.0 

Effluent  from  the  Lawrence  City  Filter  (Old  Filter). 
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Effluent  from  the  Lawrence  City  Filter  (New  Filter). 
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Average  Bacterial  Analyses  —  Concluded. 
Mixed  Effluents  as  pumped  to  Distributing  Reservoir. 


Bacteria  per  Cubic 
Centimeter. 

Per  Cent,  of  Bacteria, 
removed. 

Per  Cent,  of 
Samples 

40°  C. 

20°  C 

40"  C. 

containing  B.  Coli. 
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Total.             Red. 

Total. 
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Water  from  the  Outlet  of  the  Distributing  Reservoir. 
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Water  from  a  Tap  at  Laicrence  City  Hall. 
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77.1 


Water  from  a  Tap  at  the  Lawrence  Experiment  Station. 
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71.6 


Average  Solids. 

Merrimack  River.  —  Intake  of  the  Lawrence  City  Filters. 
[Parts  per  100,000.] 
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5.7               2.4 
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Effluent  from  the  Lawrence  City  Filter  (Old  Filter). 


3.8 


Effluent  from  the  Lawrence  City  Filter  (ATew  Filter). 


5.3 


2.1 


3.2 


Water  from  the  Outlet  of  the  Distributing  Reservoir. 


5.9 


2.3 


3.6 


Water  from  a  Tap  at  Lawrence  City  Hall. 


6.2 


2.5 


3.7 


Water  from  a  Tap  at  the  Lawrence  Experiment  Station. 


5.9  2.4  3.5 
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Slow  Sand  Filters. 
Filters  Nos.  8A  and  3^3. 
Filter  No.  8 A,  %0o  of  an  acre  in  area  and  first  put  into  operation  on 
Sept.  26,  1893,  contained  about  26  inches  in  depth  of  sand  of  an  effective 
size  of  0.28  millimeter  at  the  beginning  of  the  year.  The  average  rate 
of  operation  during  1912  was  2,915,000  gallons  per  acre  daily.  During 
the  year  this  filter  was  scraped  to  relieve  clogging  ten  times,  the  total 
amount  of  sand  removed  by  scraping  being  about  4.5  inches,  an  average 
removal  of  about  0.45  of  an  inch  of  sand  at  each  scraping,  or  about  three- 
fourths  of  a  cubic  yard  for  each  million  gallons  of  water  filtered  during 
the  year.  The  average  volume  of  water  filtered  between  scrapings  was 
about  80,000,000  gallons  per  acre,  the  average  time  between  scrapings 
being  about  twenty-nine  days.  The  longest  run  of  the  filter  was  from 
February  28  to  June  15,  when  the  filter  was  operated  at  the  prescribed 
rate  for  seventy-five  days  without  scraping,  about  218,000,000  gallons  of 
water  per  acre  being  filtered  in  this  period.  The  shortest  run  of  the 
filter  immediately  followed  the  longest  run,  the  interval  before  scraping 
was  again  necessary,  being  fifteen  days,  during  which  about  37,000,000 
gallons  per  acre  were  filtered. 

Filter  No.  343,  %oooo  of  an  acre  in  area,  was  first  put  into  operation 
on  March  27,  1908,  and  contained  about  33  inches  in  depth  of  sand  of 
an  effective  size  of  0.35  millimeter  at  the  beginning  of  the  year.  The 
average  rate  of  operation  during  1912  was  5,204,000  gallons  per  acre 
daily.  The  surface  of  this  filter  was  washed  12  times  during  the  year, 
the  average  interval  between  washings  being  twenty-nine  days  and  the 
average  amount  of  water  filtered  between  washings  being  about  147,000,- 
000  gallons  per  acre.  The  longest  period  during  which  the  filter  could 
be  operated  at  the  prescribed  rate  was  from  April  27  to  July  2,  a  period 
of  sixty-five  days,  during  which  about  343,000,000  gallons  of  water 
per  acre  were  passed  by  the  filter.  As  was  the  case  with  Filter  No.  8A 
the  shortest  run  of  the  filter  immediately  followed  the  longest  run,  when 
during  a  working  period  of  nine  days  about  48,000,000  gallons  per  acre 
were  filtered  before  surface  washing  was  again  necessary. 

In  point  of  bacterial  efficiency  Filter  No.  343,  constructed  of  coarser 
sand  and  operated  at  a  higher  rate,  was  superior  to  the  older  filter. 
As  has  been  the  practice  at  the  experiment  station,  the  sand  removed 
from  Filter  No.  8A  by  scraping  has  not  been  replaced  by  clean  sand 
according  to  the  usual  custom  with  large  filters,  and  the  inferior  bac- 
terial efficiency  of  this  filter  is  undoubtedly  due  to  the  fact  that  the  depth 
of  the  filtering  medium  has  been  reduced  below  the  limit  of  safety.    This 
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effect  is  particularly  noticeable  as  the  result  of  scraping  during  the 
winter  season,  high  bacterial  counts  being  invariably  obtained  on  samples 
collected  during  the  first  few  days  after  the  scrapings  in  December, 
January,  February  and  March,  although  found  less  frequently  following 
scraping  during  the  warmer  months.  The  necessity  of  maintaining  a 
sufficient  depth  of  filtering  material  —  especially  during  the  cold  weather 
when  the  biological  activity,  upon  which  filters  of  this  type  depend  for 
their  efficiency,  is  at  its  lowest  ebb  —  has  been  emphasized  in  these  re- 
ports many  times,  and  a  striking  example  of  the  failure  of  an  inadequate 
depth  of  material  is  furnished  by  the  experience  with  this  filter. 

The  average  analyses  of  the  canal  water  applied  to  all  of  the  various 
experimental  water  filters,  and  of  the  effluents  from  these  two  filters, 
are  shown  in  the  following  tables :  — 

Average  Chemical  Analyses. 

Canal  Water  (Merrimack  River  Water). 
[Parts  per  100,000.] 
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Effluent  from  Filler  No.  8  A. 
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Effluent  from  Filter  No.  843. 


5,204,000  |     54 


0.0 


.17         .0062 


.0107 


.42 


.024 


.0001 


46      29.1       1.1 


Average  Bacterial  Analyses. 

Canal  Water  (Merrimack  River  Water). 
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Average  Bacterial  Analyses  —  Concluded. 
Effluent  from  Filter  No.  8 A. 


Bacteria  per  Cubic  Centimeter. 

Per  Cent,  of  Bacteria  removed. 
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Effluent  from  Filter  No.  843. 
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Comparison  of  Sand  Filters  operated  at  Different  Fates. 
Filters  Nos.  J+17,  ±18,  Jfl9  and  ±20. 

On  Dec.  28,  1910,  four  filters  were  put  into  operation  in  order  to 
study  comparatively  the  effect  of  the  rate  of  operation  upon  the  hygienic 
efficiency  and  operating  economy  of  water  filters  of  the  so-called  "  slow 
sand '"  type.  As  originally  constructed  each  of  these  filters  contained  54 
inches  in  depth  of  sand  of  an  effective  size  of  0.25  millimeter.  Through 
the  operations  of  surface  washing  and  occasional  scraping  the  depth  of 
sand  in  these  filters  was  somewhat  reduced,  and  at  the  beginning  of  the 
present  year  the  depth  of  sand  in  Filter  No.  417  was  51  inches,  in  Filter 
No.  418,  49  inches,  in  Filter  No.  419,  46  inches  and  in  Filter  No.  420, 
43  inches.  From  the  start,  and  continuing  through  1912,  Filter  No. 
417  has  been  operated  at  a  theoretical  rate  of  2,500,000  gallons  per  acre 
daily;  Filter  No.  418  at  a  rate  of  5,000,000  gallons  per  acre  daily;  Filter 
No.  419  at  a  rate  of  10,000,000  gallons  per  acre  daily;  and  Filter  No. 
420  at  a  rate  of  20,000,000  gallons  per  acre  daily. 

In  the  practical  operation  of  water  filters  the  question  of  the  rate  of 
filtration  in  its  relation  to  the  time  and  labor  required  to  maintain  the 
filter  at  the  prescribed  rate  is  of  the  utmost  importance.  A  satisfactory 
purification  of  the  water  being  the  paramount  issue,  the  filter  by  which 
that  purification  can  be  accomplished  with  the  least  care  and  expense 
is  the  one  which  is  of  the  most  practical  value.  From  this  viewpoint  the 
records  of  the  operation  of  these  four  filters  furnish  a  valuable  and  in- 
structive lesson.  As  has  been  the  custom  with  many  of  the  experimental 
filters  operated  at  the  station  during  recent  years,  it  has  been  the  prac- 
tice to  remove  clogging  matters  from  the  surface  of  these  filters  when 
necessary  by  what  is  generally  known  as  the  "  Brooklyn  method ; "  that 
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is,  by  washing  the  surface  of  the  sand  in  place,  the  clogging  materials 
being  removed  by  a  shallow  current  of  unfiltered  water  flowing  across 
the  surface  of  the  filter  while  the  sand  is  agitated  with  a  rake  to  a  depth 
of  about  1  inch.  During  the  year  Filter  No.  417,  operating  at  a  rate 
of  2,500,000  gallons  per  acre,  was  washed  six  times;  Filter  No.  418, 
operating  at  a  rate  of  5,000,000  gallons,  was  washed  nine  times;  Filter 
No.  419,  operating  at  a  10,000,000  gallon  rate,  was  washed  fifty-six  times; 
and  Filter  No.  420,  which  it  was  attempted  to  operate  at  a  20,000,000 
gallon  rate,  was  washed  one  hundred  and  eight  times. 

The  average  period  during  which  Filter  No.  417  would  be  operated 
without  washing  was  about  sixty-five  days,  and  there  were  two  intervals, 
April  3  to  June  29,  and  August  19  to  November  22,  during  which  the 
filter  was  operated  for  periods  of  eighty-four  days  without  surface  treat- 
ment being  necessary.  The  average  volume  of  water  filtered  between 
washings  was  about  159,000,000  gallons  per  acre,  while  during  each  of 
the  two  eighty-four  day  intervals  over  200,000,000  gallons  of  water  per 
acre  were  passed  hy  the  filter.  The  smallest  interval  between  washings 
was  thirty-seven  days,  from  December  1G  to  January  23,  in  which  about 
93,000,000  gallons  per  acre  were  filtered  by  this  filter.  The  average 
interval  between  washings  on  Filter  No.  418  was  thirty-seven  days, 
and  the  average  volume  of  water  filtered  between  washings  was  about 
190,000,000  gallons  per  acre.  The  shortest  run  of  this  filter  was  seven 
days,  from  February  24  to  March  3,  when  only  about  37,000,000  gallons 
of  water  per  acre  were  filtered,  while  the  longest  run  of  the  filter,  lasting 
from  March  3  to  June  28,  one  hundred  and  fourteen  working  days,  in 
which  about  585,000,000  gallons  of  water  per  acre  were  filtered,  fol- 
lowed immediately  after  the  shortest  run. 

On  Filter  No.  419  the  average  interval  between  washings  was  about 
five  days,  and  the  average  volume  of  water  filtered  per  washing  was 
about  57,000,000  gallons  per  acre.  The  longest  run  of  this  filter  was 
from  August  30  to  October  22,  a  period  of  forty-three  days,  during 
which  about  397,000,000  gallons  of  water  were  filtered  per  acre.  There 
were  eight  runs  of  this  filter,  however,  which  lasted  only  about  twenty- 
four  hours,  and  eight  other  runs  when  it  was  necessary  to  wash  the 
filter  after  an  interval  of  only  two  days.  In  fact,  during  the  period  from 
May  15  to  June  26  it  was  necessary  to  wash  this  filter  at  an  average 
interval  of  about  once  in  thirty-six  hours,  and  during  this  period  the 
average  volume  of  water  filtered  per  run  was  only  about  12,000,000  gal- 
lons per  acre.  It  was  necessary  to  wash  the  surface  of  Filter  No.  420 
on  an  average  of  about  once  in  two  days  throughout  the  year.  On  five 
different  dates  it  was  necessary  to  wash  this  filter  twice  in  one  day, 
and  37  other  runs  of  the  filter  lasted  only  about  twenty-four  hours. 
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The  longest  run  of  this  filter  at  any  time  during  the  year  was  only 
eleven  days,  and  on  only  5  runs  during  the  year  was  the  interval  between 
washings  five  days  or  more.  The  average  volume  of  water  passed  by 
this  filter  between  washings  was  only  about  51,000,000  gallons  per  acre, 
the  maximum  amount  filtered  during  any  single  run  being  about  204,- 
000,000  gallons  per  acre. 

Comparing  the  average  volumes  of  water  passed  by  each  of  these 
filters  between  washings,  it  will  be  noted  that  the  volume  passed  by 
Filter  No.  418,  which  was  operated  at  a  rate  of  5,000,000  gallons  per 
acre  daily,  was  about  20  per  cent,  larger  than  that  from  Filter  No.  417 
which  was  operated  at  a  rate  only  one-half  as  great,  and  almost  four 
times  as  great  as  the  average  amounts  per  run  filtered  by  Nos.  419  and 
420  which  were  operated  at  rates  two  and  four  times  as  high,  respectively. 
Both  in  the  time  interval  and  in  volume  of  water  filtered  between  wash- 
ings a  striking  difference  is  to  be  noted  between  the  two  filters  operated 
at  the  5,000,000  and  10,000,000  gallon  rates.  It  is  quite  evident,  there- 
fore, that  somewhere  between  5,000,000  and  10,000,000  gallons  per 
acre  daily  lies  the  rate  at  which  it  would  be  most  economical  to  operate 
filters  of  the  type  under  discussion.  With  frequent  attention  to  the 
surface  it  is  possible  to  operate  such  a  filter,  as  was  shown  by  Filter  No. 
419,  at  a  rate  of  10,000,000  gallons  per  acre  daily,  although  at  some- 
what increased  expenditure  for  cleaning.  Even  with  the  very  frequent 
surface  treatment  which  it  received,  however,  it  was  impossible  to  main- 
tain a  rate  of  20,000,000  gallons  per  acre  daily  with  Filter  No.  420, 
and  the  average  amount  of  water  which  could  be  obtained  through  this 
filter  was  less  than  17,000,000  gallons  per  acre  daily. 

As  was  explained  in  the  last  report,  the  comparative  bacterial  re- 
sults on  these  four  filters  have  been  somewhat  disappointing,  owing  to 
the  fact  that  secondary  growths  of  bacteria  have  occurred  from  time  to 
time  within  the  filters,  resulting  in  high  numbers  of  bacteria  in  the 
effluents  which  have  entirely  obscured  the  relative  removal  of  the  usual 
water  bacteria.  For  this  reason  the  average  room  temperature  counts 
on  all  of  these  filters  are  higher  than  those  usually  found  in  the  effluents 
from  properly  designed  and  operated  water  filters,  and  the  highest  re- 
suit  is  to  be  observed  in  the  effluent  from  the  filter  which  was  operated  at 
the  lowest  rate.  In  the  elimination  of  the  types  of  bacteria  growing  at 
body  temperature,  however,  the  best  result  was  obtained  with  the  filter 
operating  at  the  lowest  rate  and  the  poorest  result  with  that  operating 
at  the  highest  rate,  although  the  differences  are  relatively  small.  While 
the  average  body  temperature  counts  are  not  higher  than  those  frequently 
found  in  many  reasonably  good  water  supplies,  much  higher  counts  were 
found  at  times,  and  in  this  respect  the  effluent  from  Filters  Nos.  419 
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and  420  was  at  times  far  above  the  limit  which  is  generally  considered 
safe.  In  the  removal  of  B.  coli,  a  regular  gradation  is  to  be  observed 
in  the  results,  the  relative  occurrence  of  that  organism  in  the  filtered 
water  increasing  with  the  rates  at  which  the  different  filters  were  oper- 
ated. A  similar  effect  is  to  be  noted  in  the  chemical  quality  of  the 
effluents  from  these  filters,  in  general  the  amounts  of  color,  free  am- 
monia ami  albuminoid  ammonia  being  higher  as  the  rate  of  filtration 
increased.  Incidentally,  also,  the  amounts  of  nitrates  in  these  effluents 
also  increase  with  the  rates,  although  the  reverse  might  have  been  pre- 
dicted from  the  other  chemical  results. 

The  average  chemical  and  bacterial  analyses  of  the  effluents  from  these 
four  filters  are  shown  in  the  following  table? :  — 


Average  Bacterial  Analyses. 

Effluent  from  Filter  No.  417. 


Bacteria  per  Cubic  Centimeter. 

Per  Cent,  of  Bacteria  removed. 

Per  Cent,  of 
Samples 

40°  C. 

20°  C. 

40°  C. 

containing 
B.  Coli. 

20°  C. 

Total. 

Red. 
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Red.                   1  c.  c. 

560                           7 

3 

1 

91.1 

96.5 

98.0 

17.4 

Effluent  from  Filter  No.  418. 
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10 
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95.0 


97.3 


21.7 


Effluent  from  Filter  No.  419. 


105  9 


98.3 


95.5 


97.3 


27.5 


Effluent  from  Filter  No.  420. 
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96.0 
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Average  Chemical  Analyses. 

Effluent  from  Filter  No.  417. 
[Parts  per  100,000.] 
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Average  Chemical  Analyses  —  Concluded. 

Effluent  from  Filter  No.  418. 
[Parts  per  100,000.] 


Quantity 
applied. 

Gallons 

per  Acre 

Daily. 


5,153,000 


52 


Appear- 
ance. 


0.0 


Ammonia. 
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Q 
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Effluent  from  Filter  No.  419. 

9,558,000 

52 
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.16 
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.43 

.030 
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.47 

34.9 

1.1 

Effluent  from  Filter  No.  420. 

16,826,000 

52 

0.0 

.15 

.0076 

.0130 

.43 

.033 

.0003 

.46 

38.4 

1.1 

Double  Filtration. 

Clarification  by  Upward  Filtration  through  Coarse  Material  followed  by 
Sand  Filtration.  Filters  Nos.  389  and  286. 
Filter  No.  3S9,  %ooo  °f  a11  acre  in  area,  was  first  put  into  operation 
on  April  14,  1910.  This  filter  is  constructed  of  6  inches  in  depth  of 
wood  charcoal  supported  upon  a  ^-inch  mesh  galvanized  wire  screen 
placed  12  inches  above  the  bottom  of  the  tank.  Overlying  the  charcoal 
and  separated  from  it  by  a  %-inch  mesh  copper  screen  is  24  inches  in 
depth  of  broken  stone  pebbles  of  an  effective  size  of  4.4  millimeters. 
The  canal  water  enters  at  the  bottom,  passes  upward  through  the  filter 
material,  and  overflows  through  an  orifice  placed  3  inches  above  the 
surface  of  the  stone,  the  available  loss  of  head  with  the  filter  in  operation 
being  about  10  inches.  From  April  6  to  Dec.  1,  1911,  this  filter  was  not 
operated,  but  on  December  2  it  was  again  put  into  operation  at  a  rate  of 
5,000,000  gallons  per  acre  daily.  On  January  15  the  rate  was  increased 
to  7,500,000  gallons,  and  on  February  1  the  rate  was  again  increased  to 
10,000,000  gallons  per  acre  daily,  at  which  rate  the  filter  was  operated 
during  the  remainder  of  the  year.  When  the  filter  becomes  clogged 
to  such  an  extent  that  the  water  will  not  pass  through  at  the  prescribed 
rate,  it  has  been  the  practice  to  remove  the  clogging  matters  by  revers- 
ing the  flow  through  the  filter  for  a  short  time.  Upon  starting,  the  filter 
was  operated  for  a  period  of  seventy-nine  days  before  washing  by  re- 
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versed  flow  became  necessary.  Since  that  time,  however,  it  has  been 
necessary  to  reverse  the  current  about  once  in  six  days,  or  thirty-three 
times  during  the  year,  the  maximum  period  during  which  the  filter 
could  be  operated  without  washing  being  about  eighteen  days.  The  aver- 
age volume  of  water  filtered  between  washings  has  been  about  65,000,000 
gallons  per  acre,  and  the  maximum  quantity  filtered  during  any  single 
run  was  about  159,000,000  gallons  per  acre. 

Secondary  Filter  No.  286  was  first  put  into  operation  on  Jan.  20, 
1906.  This  filter  is  %oooo  of  an  acre  in  area,  and  in  1912  contained 
about  31  inches  in  depth  of  sand  of  an  effective  size  of  about  0.21  milli- 
meter. During  the  past  few  years  Filter  No.  286  has  been  operated  as 
a  secondary  filter,  receiving  the  effluent  from  pre-Filter  No.  331.  Be- 
ginning January  22,  and  continuing  throughout  the  year,  the  effluent 
from  upward-flow  Filter  No.  389  has  been  applied  to  Filter  No.  286  at 
a  rate  of  5,000,000  gallons  per  acre  daily.  As  was  the  custom  with  the 
earlier  water  filters  at  the  station,  the  surface  of  this  filter  has  always 
been  scraped  when  necessary  to  relieve  clogging,  but  since  the  filter  has 
usually  received  water  which  has  already  been  filtered,  surface  treat- 
ment has  been  required  only  at  comparatively  infrequent  intervals.  Dur- 
ing the  period  from  December  1  to  July  2  the  surface  of  this  filter  was 
scraped  six  times,  or  on  an  average  of  about  once  in  thirty-one  days, 
the  average  volume  of  water  passed  between  scrapings  being  about  113,- 
000,000  gallons  per  acre.  After  scraping  on  July  2  no  further  surface 
treatment  of  this  filter  was  needed  during  the  remainder  of  the  year,  a 
period  of  one-hundred  and  forty-seven  working  days,  in  which  the  filter 
passed  over  600,000,000  gallons  of  water  per  acre. 

The  bacterial  results  obtained  with  Filter  No.  389  after  its  long  rest 
were  much  the  same  as  would  have  been  obtained  with  a  new  filter. 
During  December  and  January,  however,  this  filter  gradually  came  into 
maturity,  and  during  the  remainder  of  the  year  the  results  were  re- 
markable when  the  depth  and  character  of  the  filtering  material  are 
taken  into  consideration.  During  the  last  ten  months  of  the  year  the 
average  reduction  in  the  room  temperature  counts  was  over  92  per  cent., 
the  reduction  in  the  body  temperature  counts  was  about  S3  per  cent., 
and  about  45  per  cent,  of  the  samples  were  free  from  B.  coli,  as  shown 
by  tests  of  1  cubic  centimeter.  In  March,  April  and  June  the  room 
temperature  counts  on  samples  from  this  filter  were  as  low  as  those 
which  have  been  obtained  on  the  effluents  from  many  sand  filters  operated 
at  much  lower  rates,  while  during  May  B.  coli  were  not  found  in  any  of 
the  samples.  The  body  temperature  counts,  however,  have  never  been 
sufficiently  low  to  permit  the  effluent  from  this  filter  to  be  classed  with 
those  from  good  sand  filters. 
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The  effluent  from  Filter  No.  389  has  been  collected  and  pumped  at 
intervals  to  a  supply  tank,  from  which  it  has  been  applied  to  secondary 
Filter  No.  286.  After  storage  in  these  tanks  an  increase  has  been  fre- 
quently noted  in  the  room  temperature  counts,  and  also  at  times  in  the 
body  temperature  counts,  and  in  the  relative  occurrence  of  B.  coli  in  the 
water.  During  the  last  ten  months  of  the  year  the  increase  in  the  room 
temperature  counts  ranged  from  75  to  over  4,000  per  cent.,  and  averaged 
about  650  per  cent.  During  five  of  these  ten  months  there  was  a  de- 
crease varying  from  7  to  over  60  per  cent,  in  the  body  temperature 
counts  on  this  water  after  storage,  but  during  the  remaining  five  months 
there  was  an  increase  in  these  counts  varying  from  8  to  about  270  per 
cent.  During  July  and  October  also,  B.  coli  were  found  somewhat  more 
frequently  in  the  stored  water  than  in  the  effluent  from  the  filter.  The 
multiplication  of  bacteria  capable  of  growing  at  body  temperature  in 
this  storage  tank  is  of  particular  significance.  It  is  quite  generally 
recognized  that  there  may  be  a  large  increase  in  the  numbers  of  bacteria 
in  water  during  storage,  bat  is  has  generally  been  assumed  that  such 
bacteria  were  harmless  saphrophytic  forms,  and  that  the  types  of  bac- 
teria which  grow  at  body  temperature  were  incapable  of  multiplication 
in  water  at  the  usual  temperatures.  This  assumption  has  hitherto  been 
based  upon  the  results  of  qualitative  tests  for  organisms  of  the  colon 
type,  and  has  been  unsupported  by  regular  quantitative  counts.  The 
results  obtained  in  this  experiment,  however,  are  conclusive  evidence 
that  the  types  of  'bacteria  which  are  determined  on  the  body  tempera- 
ture plates  can,  and  under  certain  conditions  do,  multiply  in  water 
during  storage,  and,  furthermore,  this  evidence  is  supported  by  the  re- 
sults of  the  qualitative  B.  coli  tests.  As  to  whether  any  of  the  disease- 
producing  types  would  multiply  under  the  same  conditions  cannot  be 
determined,  but  it  is  more  reasonable  to  assume  that  they  might  do  so 
than  to  assume  that  they  are  incapable  of  doing  so.  .During  the  four 
months  March  to  June,  inclusive,  the  effluent  from  Filter  No.  286  con- 
tained low  numbers  of  bacteria  and  was  generally  of  good  quality.  Dur- 
ing the  remainder  of  the  year,  however,  the  bacterial  efficiency  of  the 
filter  has  been  low,  and  high  counts  at  both  temperatures  have  been  the 
rule.  This  may  be  attributed  in  part  to  the  fact  that  there  was  prac- 
tically no  suspended  matter  in  the  applied  water  to  build  up  a  surface 
film  on  the  filter,  and  that  the  applied  water  contained  relatively  large 
numbers  of  bacteria  which  were  able  to  pass  through  the  filter  practi- 
cally unchecked.  This  period  of  low  bacterial  efficiency  coincides  with 
the  long  period  previously  mentioned,  when  the  filter  was  operated  with- 
out surface  treatment  being  necessary.  The  high  numbers  of  bacteria 
in  the  effluent  from  the  filter  cannot  be  ascribed  to  growths  within  the 
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filter  as  in  the  case  of  Filters  Nos.  417  to  420,  inclusive,  previously  noted, 
for  although  an  increase  in  the  bacterial  content  of  the  water  during  its 
passage  through  this  filter  was  noted  in  a  few  instances,  the  specific 
types  of  bacteria  always  present  when  such  growths  have  been  noted  in 
other  filters  were  absent  from  the  plates  made  from  samples  obtained 
from  this  filter. 

The  average  analyses  of  the  effluents  from  these  two  filters  are  shown 
in  the  following  tables :  — 

Average  Chemical  Analyses. 

Effluent  from  Roughing  Filter  No.  389. 
[Parts  per  100,000.) 
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Effluent  from  Secondary  Filter  No.  286. 
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Average  Bacterial  Analyses. 

Effluent  from  Roughing  Filter  No.  389. 


Bacteria  per  Cubic  Centimeter. 

Per  Cent,  op  Bacteria  removed. 

Per  Cent,  of 
Samples 

40°  C. 
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Effluent  from  Filter  No.  389  after  Storage  as  applied  to  Filter  No.  286. 
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Effluent  from  Secondary  Filter  No.  286. 
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Note.  —  These  averages  are  for  February  to  November,  inclusive. 
1  Percentage  increase  during  storage. 
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Eapid  Filtration  with  Ferric  Sulphate  as  a  Coagulant. 
Filter  No.  336. 

Filter  Xo.  33G,  %oouo  °f  an  acre  ^  area  an(l  constructed  of  24  inches 
in  depth  of  sand  of  an  effective  size  of  0.35  millimeter,  was  first  put  into 
operation  on  Dec.  11,  1907.  In  previous  years  the  water  applied  to  this 
filter  has  been  treated  with  sulphate  of  alumina  and  soda  ash  before  filtra- 
tion. In  1909  some  studies  with  another  filter  indicated  that  a  success- 
ful coagulation  of  the  water  could  be  obtained  with  ferric  sulphate, 
and  that  with  this  coagulant  the  addition  of  soda  ash  or  other  alkali 
to  the  water  was  not  necessary.  Throughout  1912  ferric  sulphate  has 
been  used  as  a  coagulant  for  the  water  applied  to  Filter  No.  336,  the 
amounts  added  being  varied  to  determine  the  effect  of  varying  condi- 
tions in  the  process. 

From  December  13  to  January  14,  inclusive,  the  filter  was  operated 
at  a  rate  of  100,000,000  gallons  per  acre  daily,  and  ferric  sulphate 
was  added  to  the  water  in  amounts  varying  from  1.5  to  2.25  grains  per 
gallon.  Operating  at  this  rate  there  was  a  period  of  about  Sy2  hours 
for  coagulation  and  sedimentation  before  the  treated  water  entered  the 
filter.  With  the  smaller  amounts  of  coagulant  the  removal  of  bacteria 
and  organic  matter  by  the  filter  was  comparatively  slight,  while  with 
the  larger  amounts  the  coagulant  was  only  partly  decomposed  and  the 
filtered  water  was  badly  discolored  with  iron.  As  it  was  evident  that 
the  time  allowed  for  the  reaction  of  the  coagulant  with  the  water  was 
altogether  too  short,  on  January  15  the  rate  of  the  filter  was  reduced  to 
50,000,000  gallons  per  acre  daily,  and  the  coagulation  period  thereby 
increased  to  about  six  and  one-half  hours.  From  January  15  to  March 
3  ferric  sulphate  was  added  to  the  applied  water  in  the  proportion  of 
4.5  grains  per  gallon;  from  March  4  to  May  23  in  the  proportion  of 
3.5  grains  per  gallon ;  and  from  May  24  to  July  24  in  the  proportion  of 
2.5  grains  per  gallon.  During  each  of  these  periods  the  filter  effluent  was 
low  in  color,  bright  and  of  good  appearance,  and  it  was  evident  that  the 
reactions  between  the  ferric  sulphate  and  the  water  were  being  completed 
in  the  coagulation  basin.  In  all  three  periods,  also,  the  removal  of  the 
types  of  bacteria  determined  at  body  temperature  was  entirely  satis- 
factory, and  B.  coli  were  seldom  found  in  the  filtered  water.  The  re- 
duction in  the  room  temperature  counts,  however,  was  not  entirely  sat- 
isfactory during  the  first  period,  although  during  the  last  two  periods 
when  smaller  amounts  of  chemical  were  used  the  total  bacterial  efficiency 
of  the  process  was  over  99  per  cent.,  and  the  effluent  was  uniformly 
of  good  bacterial  quality.     From  July  24  to  October  1  the  amount  of 
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coagulant  added  was  reduced  to  1.5  grains  per  gallon.  With  the  smaller 
amounts  of  chemical  an  increase  occurred  in  the  bacteria  in  both  the 
effluent  from  the  coagulation  basin  and  the  effluent  from  the  filter,  and 
most  of  the  samples  were  of  poor  quality.  During  this  period,  also,  the 
effluent  from  the  filter  was  stained  with  iron,  and  it  was  apparent  that 
the  decomposition  and  removal  of  the  ferric  sulphate  was  incomplete. 
On  October  2  the  proportion  of  ferric  sulphate  was  increased  to  2.0 
grains  per  gallon,  and  this  was  the  amount  used  until  the  end  of  the 
year.  During  this  period  the  removal  of  bacteria  by  this  process  was 
less  than  75  per  cent.,  and  the  majority  of  the  samples  of  the  filter 
efflueut  were  stained  with  iron. 

These  studies  show  that  ferric  sulphate  may  be  used  as  a  coagulant 
for  waters  such  as  the  Merrimack  River,  but  that  inasmuch  as  the  re- 
actions between  the  water  and  the  ferric  sulphate  require  much  more 
time  than  is  the  case  with  sulphate  of  alumina,  much  larger  coagula- 
tion basins  must  be  provided  or  the  filters  must  be  operated  at  cor- 
respondingly lower  rates.  The  use  of  ferric  sulphate  as  a  coagulant 
in  water  filtration  has  received  little  attention,  and  the  different  fac- 
tors which  influence  its  reactions  with  the  dissolved  matters  in  waters 
are  comparatively  unknown.  That  these  reactions  may  be  completed 
in  many  cases  without  the  addition  of  alkalies  to  the  water  is  proved 
by  the  excellent  results  obtained  during  the  summer,  when  the  alkali 
naturally  present  in  the  river  water  was  entirely  destroyed  and  the 
effluent  from  the  coagulation  basin  was  acid.  During  later  periods, 
however,  the  coagulant  was  not  completely  decomposed  in  the  water, 
although  apparently  there  was  sufficient  alkali  present  for  the  purpose. 
Much  more  study  of  the  process  under  a  variety  of  conditions  and  a 
thorough  investigation  of  the  chemistry  of  the  process  are  necessarv 
before  the  conditions  under  which  a  uniformly  satisfactory  coagulation 
of  water  by  this  chemical  can  be  determined. 

Owing  to  its  unstable  nature,  ferric  sulphate  is  not  a  commercial  pro- 
duct, but  its  production  from  copperas  could  be  accomplished  in  the 
chemical  tanks  common  at  any  rapid  filtration  plant  without  serious 
difficulty.  The  ferric  sulphate  used  in  these  experiments  was  prepared 
in  the  laboratory  by  the  oxidation  of  commercial  copperas  with  nitric 
acid  with  the  addition  of  the  theoretical  amount  of  commercial  sul- 
phuric acid.  Prepared  in  this  manner,  the  cost  of  feme  sulphate  at 
Lawrence  would  be  about  $34  per  ton,  but  with  proper  facilities  this 
cost  might  be  reduced  to  about  $27  per  ton  by  the  use  of  commercial 
sodium  nitrate  and  sulphuric  acid  instead  of  nitric  acid.  On  the  basis 
of  $34  per  ton  during  the  periods  when  satisfactory  coagulation  was 
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obtained,  the  cost  for  ferric  sulphate  would  have  been  about  $6  per 
million  gallons,  or  about  $1.42  per  million  gallons  more  than  for  the 
amounts  of  sulphate  of  alumina  and  soda  ash  which  previous  experience 
has  shown  it  would  have  been  necessary  to  use. 

The  average  results  obtained  during  the  different  periods  are  shown 
in  the  following  tables :  — 

Average  Operating  Results. 


Rate 
(Million 
Gallons 
per  Acre 
Daily). 

Coagula- 
tion 
Period 
(Hours). 

Coagulant. 

Average  per  Run. 

1911-12. 

Grains 

per 
Gallon. 

Cost1  per 
Million 
Gallons. 

time. 

Million 

Hours. 

Minutes. 

Gallons 
per  Acre. 

Dec.  13-Jan.  14, 
Jan.  15-Mar.  3,  . 
Mar.  4-May  23,  . 
May  24- July  24, 
July  25-Oct.  1,  . 
Oct.  2-Nov.  30, 

100 
50 
50 
50 
50 
50 

3.25 
6.50 
6.50 
6.50 
6.50 
6.50 

2.0 
4.5 
3.5 
2.5 
1.5 
2.0 

$4  86 
10  93 

8  50 
6  07 

3  64 

4  86 

3 
8 
14 
19 
13 
14 

23 
51 
52 
43 

19 

14.9 
18.6 
32.1 
41.2 
27.2 
29.9 

1  Ferric  sulphate  at  $34  per  ton. 


Average  Bacterial  Analyses. 


Bacteria  per  Cubic  Centimeter. 

Per  Cent,  of 

1911-12. 

MERRIMACK 
RIVER  water. 

effluent 
from  coagula- 
tion basin. 

EFFLUENT 
FROM  FILTER. 

Samples 
containing  b. 

COLI   IN   1    C.  C. 

20"  C. 

40°  C. 

20°  C. 

40°  C. 

20°  C. 

40° 

C. 

Effluent 
Coagu- 
lation 
Basin. 

o 

•6 
a 

K 

"c3 
-*> 
O 

H 

13 
Q 

"3 
o 
H 

Effluent 
Filter. 

Dec.  13-Jan.  14,     . 

17,900 

220 

185 

21,500 

63 

50 

12,100 

29 

25 

100.0 

95.3 

Jan.  15-Mar.  3, 

6,000 

135 

90 

1,200 

13 

8 

420 

1 

1 

45.4 

3.0 

Mar.  4-May  23,      . 

4,500 

160 

110 

350 

17 

11 

43 

2 

1 

15.1 

0.0 

May  24- July  24,    . 

3,600 

250 

ieo 

85 

13 

8 

15 

3 

2 

47.5 

17.5 

July  25-Oct.  1, 

4,900 

210 

150 

2,100 

55 

37 

610 

19 

15 

78.5 

62.8 

Oct.  2-Nov.  30,     . 

7,500 

260 

205 

5,000 

69 

54 

2,000 

44 

36 

85.7 

81.0 
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Percentage  Removal  of  Bacteria. 


By  Coagulation 
Basin. 

By  Filter. 

By  Entire  System. 

1911-12. 

20°  C. 

40° 

C. 

20°  C. 

40° 

C. 

20°  C. 

40°  C. 

Total. 

Red. 

Total. 

Red. 

Total. 

Red. 

Dec.  13-Jan.  14, 

20. 0l 

71.4 

73.0 

43.7 

53.9 

50.0 

32.4 

86.8 

86.5 

Jan.  15-Mar.  3, 

80.0 

90.5 

91.0 

65.0 

92.2 

87.5 

93.0 

99.9 

98.9 

Mar.  4-May  23, 

92.3 

89.5 

90.0 

87.7 

88.3 

91.0 

99.1 

98.8 

99  1 

May  24-July  24, 

97.8 

95.0 

95.0 

82.3 

77.0 

75.0 

99.6 

98.8 

98.8 

July  25-Oct.  1, 

57.2 

73.8 

75.4 

71.0 

65.5 

59.5 

87.6 

91.9 

90.0 

Oct.  2-Nov.  30, 

33.3 

73.5 

73.6 

60.0 

36.2 

33.3 

73.4 

83.1 

82.4 

1  Per  cent,  increase. 


Average  Chemical  Analyses. 

Effluent  from  Coagulation  Basin. 

[Parts  p?r  100,000.] 


1911-12. 

Color. 

Ammonia. 

Chlo- 
rine. 

Nitrogen  as 

Oxygen 

con- 
sumed. 

Hard- 

Free. 

Albu- 
minoid. 

Ni- 
trates. 

Ni- 
trites. 

ness. 

Dec.  13-Jan.  14, 
Jan.  15-Mar.  3, 
Mar.  4-May  23, 
May  24-July  24, 
July  24-Oct.  1, 
Oct.  2-Nov.  30, 

.28 
.18 
.11 
.17 
.31 
.42 

.0128 
.0254 
.0172 
.0246 
.0284 
.0115 

.0176 
.0205 
.0102 
.0102 
.0105 
.0208 

.40 
.47 
.37 
.44 
.56 
.50 

.018 
.037 
.040 
.016 
.016 
.024 

.0004 
.0007 
.0012 
.0006 
.0004 
.0002 

.43 
.34 
.17 
.20 
.44 
.82 

1.0 

0.3 

—1.1 

-19 

—0  1 

0.5 

Effluent  from  Filter  No.  336. 


Dec.  13-Jan.  14, 

.10 

.0102 

.0090 

.40 

.017 

.0004 

.20 

0.4 

Jan.  15-Mar.  3, 

.02 

.0228 

.0088 

.47 

.037 

.0005 

.14 

0  1 

Mar.  4-May  23, 

.04 

.0167 

.0083 

.37 

.039 

.0009 

.13 

-0.6 

May  24-July  24, 

.08 

.0202 

.0088 

.46 

.016 

.0010 

.11 

—0.8 

July  24-Oct.  1, 

.29 

.0239 

.0093 

.56 

.017 

.0007 

.39 

0.0 

Oct.  2-Nov.  30, 

.34 

.0108 

.0147 

.39 

.021 

.0002 

.62 

0.4 
m 
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Studies  of  Fish  Life  and  Watek  Pollution. 


By  H.  "W.  Clark  and  George  0.  Adams. 


The  effect  of  sewage,  trade  wastes  and  the  effluents  from  sewage  filters 
upon  fish  life  has  received  little  investigation  in  this  country,  although 
it  is  known,  of  course,  in  a  general  way,  that  owing  to  increasing  pollu- 
tion fish  have  disappeared  from  many  streams  in  which  they  were  for- 
merly abundant.  The  effect  of  sewage  pollution  upon  shellfish,  and  the 
areas  from  which  shellfish  are  taken,  has  been  investigated  during  the 
past  ten  or  fifteen  years  chiefly  because  shellfish  are  likely  to  be  the 
bearers  of  infectious  diseases. 

From  a  practical  point  of  view  the  question  of  fish  life  in  streams  and 
lakes  in  a  settled  community  is  one  of  the  value  of  such  life  in  a  certain 
stream  or  lake  compared  with  the  cost  of  maintaining  such  freedom 
from  pollution  or  such  restrictions  in  the  use  of  streams  as  will  allow 
the  continuance  of  this  life.  It  goes  without  saying  that  looked  at  in  this 
way  the  cost  of  preserving  a  stream  in  a  condition  that  allowed  fish  life 
might  be  exceedingly  large  as  compared  with  the  value  of  the  fish  saved. 
This  would  be  especially  true  in  manufacturing  districts,  as  in  such 
places  the  streams  are  chiefly  valuable  for  power  and  the  carrying  away 
of  the  waste  products  of  the  district  more  or  less  purified.  Treating 
these  wastes  sufficiently  to  prevent  the  stream  from  becoming  a  nuisance, 
moreover,  may  not  keep  it  sufficiently  pure  to  encourage  the  life  of  fish 
within  it,  and  many  streams  seem  fated  to  become  sources  of  power  and 
the  carriers  of  wastes,  and  find  their  chief  value  when  so  used.  Practi- 
cally all  that  can  be  expected  in  many  instances  is  that  the  sewage  or 
wastes  entering  such  streams  shall  at  all  times  of  the  year  be  so  purified 
before  entrance  or  so  diluted  by  the  flow  of  water  that  the  stream  will 
not  be  a  nuisance  to  the  community  through  which  it  flows,  but  rather 
a  source  of  enjoyment  to  such  community. 

From  a  scientific  standpoint  there  are  a  number  of  questions  to  be 
considered  in  this  study  of  pollution  and  fish  life,  the  most  important 
being  as  follows:  (1)  the  amount  of  pollution  that  a  stream  may  receive 
without  decreasing  the  dissolved  oxygen  of  the  water  to  such  a  degree 
that  fish  can  no  longer  live  in  the  water;  (2)  the  effect  of  the  various 
constituents  of  sewage  and  trade  wastes  upon  fish,  and  the  effect  of  these 
various  constituents  upon  fish  even  when  a  plentiful  supply  of  dissolved 
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oxygen  remains  in  the  water  after  receiving  these  wastes;  (3)  the  amount 
of  oxygen  consumed  by  the  fish  themselves;  and  (4)  the  rate  of  absorp- 
tion of  oxygen  by  polluted  waters. 

There  are  other  questions  involved  regarding  which  a  series  of  investi- 
gations was  carried  on  during  1912  at  the  experiment  station,  a  portion 
of  them  being  described  here.  The  experiments  were  made  largely  in 
5-gallon  glass  aquaria,  and  the  commonest  fish  of  the  region  —  shiners, 
suckers,  chub  and  carp  —  were  used.  Most  of  the  carp  and  shiners  have 
weighed  from  1  to  2  ounces  each,  while  the  suckers  have  weighed  from 
V-k  to  V2  pound. 

Effect  of  Sewage. 
In  the  first  experiments  the  fish  were  immersed  in  undiluted  Lawrence 
sewage,  well  aerated,  and  containing  at  the  time  of  immersion  from  50 
to  100  per  cent,  of  saturation  of  dissolved  oxygen.  Notwithstanding 
the  presence  of  this  dissolved  oxygen,  all  the  fish  in  these  experiments 
apparently  became  crazed  when  immersed  and  died  almost  immediately, 
that  is,  within  a  few  minutes  after  immersion. 

Effect  of  Effluents  from  Sewage  Filters. 

Following  this,  experiments  were  made  with  the  effluents  from  sand, 
contact  and  trickling  filters  and  with  mixtures  of  sewage  and  water, 
contact  filter  effluents  and  water  and  trickling  filter  effluents  and  water. 
In  this  series  of  experiments  a  supply  of  dissolved  oxygen  was  main- 
tained when  necessary  by  blowing  air  through  the  liquid  used.  The 
results  were  as  follows :  — 

(a)  It  was  found  that  when  water  and  sewage  of  the  strength  used 
were  mixed  ia  equal  portions,  and  this  mixture  kept  aerated,  fish  life 
could  exist  almost  indefinitely,  but  with  a  larger  proportion  of  sewage 
the  fish  died  within  a  few  minutes  or,  at  most,  in  an  hour  or  two  after 
their  immersion.  Even  in  the  equal  mixtures  of  sewage  and  water,  a 
number  of  fish  died  quickly,  and  only  the  stronger  individuals  survived, 
but  such  as  did  survive  were  kept  in  this  mixture  alive  and  well  for  four- 
teen days,  and  apparently  could  have  continued  to  live  for  an  indefinite 
period.  The  sewage  used  was  freed  from  matters  in  suspension  before 
being  mixed  with  the  water. 

(&)  It  was  found  that  aerated  effluents  from  contact  and  trickling 
filters  in  successful  operation  supported  fish  life  for  fourteen  days  with- 
out any  apparent  discomfort  to  the  fish  immersed  in  these  effluents. 

The  following  table  presents  the  analyses  of  the  mixture  of  sewage  and 
water,  and  of  the  effluents  from  contact  and  trickling  filters  used  in  these 
experiments :  — 
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[Parts  per  100,000. 


Contact  Filter 
Effluent. 

Trickling  Filter 

Effluent. 

Equal  Mixture  of 
Water  and  Sewage. 

At  Start. 

After 

Fourteen 

Days. 

At  Start. 

After 

Fourteen 

Days. 

At  Start. 

After 

Fourteen 

Days. 

Free  ammonia,      .... 

1.5500 

2.8000 

1.8000 

2.8800 

1.9000 

2.8000 

Albuminoid  ammonia:  — 

Total, 

In  solution 

0.2700 
0.1540 

0.2880 
0.1840 

0.2800 
0.1800 

0.3480 
0.1220 

0.2100 
0.2100 

0.2280 
0.1480 

Chlorine, 

11.3000 

12.4000 

10.7000 

12.1000 

7.3000 

7..  0000 

Nitrogen  as  — 

Nitrates,          .... 
Nitrites,           .... 

0.0300 
0.0000 

0  0400 

0.0000 

2.0100 
0.0100 

2 . 1200 

o.oeoo 

0.0200 
0.0024 

0.0200 
0.0180 

Oxygen  consumed, 

1.7800 

1.8000 

1.8200 

2.2200 

1.2400 

1.4600 

Solids  in  suspension:  — 

Total, 

Volatile,           .... 

- 

- 

- 

0.0000 

0.0000 

2.3000 
2.2000 

Effect  of  Sewage  and  Effluents  when  Non-aerated. 
Experiments  were  next  made  to  determine  the  volume  of  water  (tap 
water)  necessary  to  mix  with  sewage  and  the  effluents  from  trickling 
filters  in  order  that  fish  life  might  be  sustained  under  what  might  be 
called  stagnant  conditions,  that  is,  sustained  without  the  introduction  of 
dissolved  oxygen  by  aeration  as  in  the  previous  experiments.  x\fter 
several  trials  it  was  found  that  but  10  per  cent,  of  sewage  could  be 
mixed  with  90  per  cent,  of  water  and  the  fish  survive  in  good  condition 
for  fourteen  days.  Increasing  the  sewage  above  this  percentage  in- 
variably caused  the  exhaustion  of  the  oxygen  and  the  death  of  the  fish 
within  a  few  hours.  It  was  found  that  only  25  per  cent.  o,f  water  was 
needed  in  75  per  cent,  of  the  best  trickling  filter  effluents  in  order  that 
fish  might  live  under  these  stagnant  conditions  for  fourteen  days,  this 
mixture  always  containing  enough  oxygen  to  support  life,  and  the  effluent 
present  having  apparently  no  harmful  effect  upon  the  fish.  With  the 
contact  filter  effluents  equal  mixtures  were  necessary,  that  is,  50  per  cent, 
of  the  effluent  to  50  per  cent,  of  tap  water. 


Limit  of  Dissolved  Oxygen. 
At  the  beginning  of  the  last  experiments  described,  that  is,  at  the  time 
of  the  immersion  of  the  fish,  the  dissolved  oxygen  in  the  mixtures  was 
0.50  part  per  100,000.  During  the  experiment  it  became  reduced  in  the 
water  and  effluent  mixture  to  as  low  a  point  as  0.11  part  per  100,000, 
and  in  the  mixture  of  sewage  and  water,  to  0.14  part  per  100,000,  but 
without  any  apparent  discomfort  to  the  fish  in  these  mixtures. 
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The  greatest  consumption  of  oxygen  by  the  organic  matter  present 
in  such  mixtures  occurs  in  the  first  few  hours,  and  it  was  found  that 
if  the  initial  supply  of  ox}rgen  was  great  enough  to  last  through  this 
early  period  the  oxygen  would  then  be  increased  by  absorption  from  the 
air. 

In  a  third  experiment  of  this  nature,  where  a  mixture  of  equal  por- 
tions of  tap  water  and  trickling  filter  effluent  was  made,  the  dissolved 
oxygen  at  the  start  was  0.80  part  per  100,000  and  was  not  reduced  below 
0.40  part  per  100,000  during  the  fourteen  days  of  the  experiment. 

The  table  following  shows  the  analyses  of  these  mixtures  at  the  begin- 
ning and  at  the  end  of  these  experiments :  — 


[Parts  per  100,000. 


Water  and 

10  Per  Cent. 

Sewage. 

Water  and 

75  Per  Cent. 

Trickling  Filter 

Effluent. 

Water  and 

50  Per  Cent. 

Trickling  Filter 

Effluent. 

At  Start. 

After 

Fourteen 

Days. 

At  Start. 

After 

Fourteen 

Days. 

At  Start. 

After 

Fourteen 

Days. 

Free  ammonia 

0.5500 

0.6600 

1.2000 

1.8800 

1.3000 

1.2600 

Albuminoid  ammonia:  — 

Total, 

In  solution,     .... 

0.0440 

0.0620 
0.0300 

0.0960 
0.0960 

0.1720 
0.0820 

0.1260 
0.0840 

0.1000 
0.0720 

Chlorine, 

1.6000 

2.0000 

7.2000 

7.1000 

6.5000 

6.5000 

Nitrogen  as  — 

.Nitrates,          .... 
Nitrites,           .... 

0.0600 

0.0000 

0.0600 
0.0036 

2.0900 
0.0064 

1.8100 
0.0380 

0.6700 
0.0015 

0.5000 
0.0340 

Oxygen  consumed, 

0.6300 

0.6700 

0  9000 

1.0000 

1.0000 

1.0400 

Solids  in  suspension:  — 

Total 

Volatile,            .... 

- 

- 

ii  0000 
0.0000 

1.9000 

1 . 6000 

- 

- 

In  further  investigations,  in  regard  to  the  amount  of  dissolved  oxygen 
that  would  sustain  fish  life,  the  following  three  experiments  were  made: 
sewage  of  the  strength  shown  in  the  table  following  was  so  mixed  with 
water  that  three  dilutions  containing  5,  10  and  15  per  cent.,  respectively, 
of  sewage  were  obtained.  In  these  dilutions  the  dissolved  oxygen  was  at 
first  0.88,  1.00  and  0.85  part  per  100,000.  In  each  dilution  fish  were 
immersed  and  in  each  of  the  three  dilutions  they  lived  for  one  week  with- 
out discomfort,  that  is,  until  the  end  of  the  experiment.  The  minimum 
amount  of  dissolved  ox3'gen  found  during  this  period  in  each  of  these 
dilutions  was  0.47,  0.28  and  0.15  part  per  100,000,  respectively. 
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Analysis  of  Sewage  used. 

[Parts  per  100,000.] 


Ammonia. 

Chlorine. 

Free. 

ALBUMINOID. 

Oxygen 

Total. 

In  Solution. 

Total. 

In  Solution. 

consumed. 

5.80 

0.86 

0.35 

1.38 

0.79 

12.40 

4.40 

Effect  of  Sand  Eiltek  Effluents. 

In  six  experiments  in  which  fish  were  immersed  in  well-purified, 
highly  nitrified  effluents  from  sand  filters  receiving  sewage,  the  three  fish 
immersed  in  each  experiment  died  in  from  three  hours  to  three  days 
after  immersion.  Al]  of  these  effluents  but  one  were  clear  but  slightly 
acid,  this  acidity  being  due  to  insufficient  base  to  combine  with  the  nitric 
acid  present.  One  effluent  was  alkaline,  but  contained  considerable  mat- 
ter in  suspension,  this  matter  being  largely  silica  and  alumina.  When 
this  suspended  matter  was  removed  the  fish  lived  in  this  effluent  without 
any  apparent  discomfort  for  fourteen  days  or  during  the  length  of  the 
experiment.  Other  acid  effluents  from  sand  filters  when  neutralized  and 
filtered  to  remove  precipitated  CaC03  and  MgCOs,  etc.,  supported  fish 
life.  The  alkaline  suspended  matters  at  times  separating  from  such 
effluents  and  from  sewage,  gathering  at  the  outlet  of  the  fish's  gills  and 
at  the  joints  in  their  scales,  gave  the  appearance  of  a  fungous  growth 
upon  the  fish. 

The  following  table  presents  the  results  of  analyses  of  the  effluents 
used  in  these  experiments :  — 


Effluents  from  Sand  Filters  receiving  Sewage. 

[Parts  per  100,000.] 


Ammonia. 

Chlorine. 

Nitrogen  as  — 

Oxygen 

con- 
sumed. 

Alka- 
linity. 

Experiment 
Number. 

Free. 

Total  Al- 
buminoid. 

Nitrates. 

Nitrites. 

1 

2 

3 

4 

5 

6 

0.4800 
0.9600 
0.9600 
0.0628 
1.0400 
0.2505 

.0540 
.0960 
.0960 
.0194 
.0460 
.0290 

9.00 
7.30 
9.40 
9.00 
7.10 
7.00 

5.21 
1.64 
2.17 
4.62 
6.13 
1.64 

.0024 
.0032 
.0120 
.0002 
.0012 
.03S0 

.23 
.51 
.54 
.17 
.45 
.29 

—0.9 

—0.3 

1.0 

—0.2 
—1.5 
—0.2 
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Effect  of  Nitrates,  Iron,  Potassium  Carbonate,  etc. 
It  would  seem  without  doubt  that  the  alkaline  suspended  matter  and 
the  acidity  of  the  effluents  in  the  experiments  just  described  were  respon- 
sible for  the  death  of  the  fish  immersed  within  them. 

Fish  immersed  in  water  containing  5  parts  of  nitrogen  as  potassium 
nitrate  lived  without  any  apparent  discomfort,  and  in  water  in  which 
organic  matter,  etc.,  had  been  coagulated  by  the  use  of  1.5  grains  of  alum 
per  gallon  they  lived  two  weeks  without  discomfort. 

In  water  treated  with  ferric  sulphate  they  became  covered  with  a 
fungous-like  growth  and  died  in  a  few  days.  The  iron  in  solution  may 
have  been  the  cause,  as  apparently  fish  are  extremely  sensitive  to  iron 
salts,  as  will  be  shown  later. 

Free  nitric  acid  in  tap  water  in  amounts  equal  to  —  0.7  part  per 
100,000  CaC03  was  without  effect. 

Very  small  amounts  of  hydrochloric  acid  not  greater  than  —  0.5  part 
per  100,000  CaC03  caused  the  death  of  fish  in  a  few  hours. 

When  the  experiments  with  nitric  acid  were  made  it  was  found  that 
the  small  fish  used  not  only  neutralized  the  acid  but  made  the  water 
alkaline.  The  water  was  acidified  five  times,  and  each  time  was  ren- 
dered alkaline  by  the  fish  present.  In  twelve  days  the  fish  experimented 
with  had  neutralized  acid  equivalent  to  2.7  parts  per  100,000  CaC03  in 
about  1,500  cubic  centimeters  of  water,  leaving  a  residual  alkalinity  of 
— 1.0  part  per  100,000. 

"  Free  ammonia  "  in  sewage  is  supposed  to  consist  in  part  of  carbon- 
ate, and  it  was  found  that  from  5.5  to  7.0  parts  of  ammonia  as  carbonate 
in  well-aerated  tap  water  was  fatal  to  shiners  and  carp  in  from  a  few 
minutes  to  a  few  hours.  Ammonia  in  the  form  of  chloride  up  to  18.0 
parts  per  100,000  had  no  ill  effect  on  the  fish.  When  used  in  the  form 
of  ammonium  hydrate  the  ammonia  was  much  more  deadly,  2.0  parts  per 
100,000  killing  shiners,  carp  and  large  suckers  in  fifteen  minutes.  The 
fatal  amount  was  probably  slightly  over  1.0  part  per  100,000,  as  the  fish 
experimented  with  were  unaffected  in  water  containing  0.94  part  per 
100,000,  but  died  in  water  containing  1.3  parts  per  100,000. 

It  should  be  noted  in  passing  that  the  ammonium  hydrate  was  soon 
changed  in  water  to  the  less  injurious  carbonate  by  the  free  carbonic  acid 
present  and  by  carbonic  acid  given  off  by  the  life  of  the  fish. 

The  effect  of  caustic  and  carbonate  alkali  was  next  tried.  Pollution 
of  this  nature  comes  from  a  number  of  industrial  processes,  and  at  times 
may  be  serious  before  sufficient  dilution  by  the  water  in  a  stream  takes 
place  to  render  it  harmless.  It  was  found  that  from  25.0  to  30.0  parts 
per  100,000  NaC03  killed  fish  within  a  few  hours.     Seven  parts  of 
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XaOH  killed  several  fish  in  two  hours  and  9.6  parts  per  100,000  killed 
two  in  ten  minutes.  In  water  containing  5.6  parts  per  100,000  fish  lived 
twenty-four  hours. 

It  was  noticed  in  this  work  that  fish  immersed  in  sodium  carbonate 
solutions  rendered  these  solutions  less  poisonous  to  fish  subsequently 
immersed  in  them,  this  being  due,  probably,  to  the  change  from  car- 
bonate to  bicarbonate.  As  a  proof  of  this,  it  was  found  that  bicarbonate 
of  soda  was  the  least  injurious  form  of  alkali  experimented  with,  fish 
living  easily  in  water  containing  120.0  parts  per  100,000. 

The  effect  of  iron  salts  was  next  investigated,  these  salts  being  dis- 
solved in  distilled  water  to  prevent  precipitation  such  as  would  occur  in 
tap  water  on  account  of  the  alkalinity  of  this  tap  water.  Copperas  equiva- 
lent to  0.1280  part  per  100,000  of  iron  killed  fish  in  from  four  to  twenty- 
four  hours,  one  fish  living  without  trouble  in  water  containing  0.100 
part  per  100,000.  In  such  dilute  solutions,  however,  the  iron  gradually 
precipitates  even  when  dissolved  in  distilled  water. 

In  solutions  of  ferric  sulphate,  fish  died  in  from  one-half  hour  to 
three  hours  when  0.1080  part  iron  per  100,000  was  present  and  in  from 
twelve  to  twenty-four  hours  when  as  little  as  0.0100  part  per  100,000 
was  present. 

Consumption  of  Oxygex  by  Fish  Life. 

The  large  amount  of  dissolved  oxygen  breathed  by  fish  is  little  realized. 
In  studying  this  point,  the  following  experiments  were  made:  thirteen 
small  fish  weighing  altogether  200  grams  were  placed  in  a  salt-mouth 
gallon  bottle  filled  with  water,  and  the  dissolved  oxygen  determined  at 
the  beginning  and  at  the  end  of  the  experiment. 

In  a  second  experiment  four  fish  weighing  340  grams  were  used.  In 
all,  nine  experiments  of  this  kind  were  made.  Averaging  these  experi- 
ments it  was  found,  speaking  generally,  that  all  the  oxygen  held  in  solu- 
tion in  a  gallon  of  water  at  60°  F.  —  practically  1  part  per  100,000  — 
would  be  consumed  or  breathed  in  one  hour  by  a  weight  of  fish  equal  to 
1  pound.  This  would  mean  that  1,000  pounds  of  fish  life  would  in 
about  fifteen  days  exhaust  the  dissolved  oxygen  in  a  layer  of  water  1  fool- 
deep  and  an  acre  in  area,  saturated  at  60°  F.,  assuming,  of  course,  that 
dissolved  oxygen  was  not  added  by  absorption  from  the  air.  The  oxygen 
consumed  in  this  way  remains  in  the  water  as  C02,  and  hence  the  amount 
of  C02  in  surface  waters  sustaining  fish  life  must  be  influenced  to  a 
considerable  extent  by  the  fish  present. 
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Solution  and  Diffusion  of  Oxygen  in  Water. 

There  are  few  good  data  in  regard  to  the  rate  of  solution  and  diffusion 
of  oxygen  in  water.  E.  A.  Letts  in  the  Journal  of  the  Royal  Sanitary 
Institute,  Vol.  XXXIIL,  Xo.  1,  states  that  Dr.  Adeny  found  that  ten 
days  were  required  to  saturate  with  oxygen  a  sheet  of  water  with  a  tem- 
perature of  15°  C,  6  feet  in  depth  and  deprived  of  all  atmospheric  gases. 

The  following  experiments  made  by  us  give  some  idea  of  the  rate  of 
aeration  of  a  quiet,  shallow  sheet  of  water.  In  the  first,  a  small  fish, 
weighing  25  grams,  was  immersed  in  an  aquarium,  12  inches  in  diame- 
ter, holding  7  inches  in  depth  of  tap  water.  Experiments  had  shown 
that  a  fish  of  this  size  in  this  volume  of  water  would  reduce  the  dis- 
solved oxygen  primarily  present  about  0.26  part  per  100,000  per  day. 

The  following  table  presents  the  amount  of  dissolved  oxygen  found  in 
the  water  in  the  aquarium  on  different  days  during  a  period  of  thirty-four 
days,  together  with  a  column  showing  the  amount  of  oxygen  consumed 
by  the  fish  during  that  period.  From  this  table  it  will  be  seen  that 
oxygen  was  absorbed  by  the  water  at  about  the  same  rate  that  it  was 
consumed  by  the  fish :  — 

[Parts  per  100,000.] 


Dissolved  Oxygex. 

In  Aquarium. 

Used  by  Fish. 

1 

j 
3 
5 

14 

22 

I 

34 

.37 
.40 
.45 
.23 
.49 
.40 
.50 
.31 

0.26 

0.52 
0.78 
1.04 
3.18 
5.48 
7.08 
8.58 

In  a  second  experiment  the  dissolved  oxygen  in  an  aquarium  of  tap 
water  was  reduced  to  0.11  part  per  100,000  by  the  fish  in  this  aquarium. 
The  fish  were  then  removed  and  the  aquarium  allowed  to  stand  in  the 
laboratory  open  to  the  air,  and  determinations  of  dissolved  oxygen  made 
from  time  to  time.  The  results  of  these  determinations  are  shown  in 
the  following  table,  and  it  will  be  noticed  that  practically  seven  days 
were  required  for  this  water  to  again  become  saturated  with  oxygen :  — 
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Days. 


Temperature 
(Degrees  F.). 


2, 
3, 

4, 
5, 

e, 

7, 

10, 


Dissolved  Oxygen. 


Parts  per 
100,000. 


0.38 
0.72 
0.76 
0.80 
0.8S 
0.94 
1.00 


Per  Cent,  of 
Saturation. 


41.3 
74.7 
79.2 
85.0 
94.5 
104.0 
105.0 


During  the  last  part  of  this  experiment,  "  green  growths ' 
desmus  and  Protococcus)  made  their  appearance  in  this  water. 


( Scene- 


LlBERATION  OF  OXYGEN"  BY  "  GREEN  GROWTHS." 

It  is  well  known  that  organisms  containing  chlorophyll  give  off  free 
oxygen  when  growing  in  the  light.  Water  in  which  organisms  are  plenti- 
ful is  frequently  found  to  be  supersaturated  with  dissolved  oxygen,  as  the 
organisms  take  the  C  from  the  C02  dissolved  in  the  water  and  liberate 
part  of  the  oxygen.  When  the  dissolved  C02  is  all  absorbed  the  bicar- 
bonates  are  attacked  and  C02  abstracted,  leaving  carbonates.  This  hap- 
pened several  times  in  experiments  here.  On  testing  for  C02  with 
phenolphthalein,  a  pink  color  showed  the  presence  of  carbonates,  while 
in  the  tap  water  used  in  the  various  experiments  the  alkalinity  was  due 
to  bicarbonates.  In  the  experiments  the  "  green  growths  "  were  largely 
Protococcus,  Scenedesmus  and  smaller  numbers  of  Monas.  In  one  experi- 
ment an  aquarium  was  filled  with  tap  water  and  seeded  with  "  green 
growth."  The  dissolved  oxygen  and  C02  at  the  start  were  0.18  and  1.0 
part  per  100,000,  respectively.  At  the  end  of  seven  days  they  were  1.14 
and  0.0  parts  per  100,000,  respectively. 

In  another  experiment  a  small  fish  was  put  into  a  tightly  stoppered 
gallon  bottle  full  of  water  containing  these  "  green  growths."  If  oxygen 
had  not  been  liberated  by  the  organisms  during  this  experiment  the 
oxygen  primarily  present  would  have  been  consumed  by  the  fish  in 
thirty-eight  hours.  However,  it  lived  eight  days,  and  at  its  death  at  the 
end  of  this  period  dissolved  oxygen  was  present  in  the  water  in  greater 
volume  than  at  the  beginning  of  the  experiment.  The  growth  of  organ- 
isms increased  greatly  during  this  period,  and  either  the  presence  of 
these  organisms  or  some  body  formed  during  their  growth  or  decay  was 
injurious  to  the  fish. 
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In  a  similar  experiment,  made  during  cloudy  weather  when  the  oxygen- 
liberating  power  of  the  organisms  was  lowered,  the  fish  present  consumed 
the  dissolved  oxygen  in  four  days. 

In  further  experiments,  not  yet  completed,  upon  the  effect  of  such 
"  green  growths  "  on  sewage,  bottles  of  sewage  were  seeded  with  organ- 
isms, then  aerated  for  twenty-four  hours  and  afterwards  allowed  to  stand 
twenty-four  hours  without  aeration.  The  average  of  sixteen  dissolved 
oxygen  determinations  then  made  showed  0.62  part  per  100,000  of  dis- 
solved oxygen  present  in  these  sewages  at  the  end  of  the  period  of  aera- 
tion, and  1.01  parts  per  100,000  after  the  sewage  had  stood  unaerated 
during  an  additional  period  of  twenty-four  hours;  in  other  words,  the 
"  green  growth  "  supplied  not  only  all  the  dissolved  oxygen  consumed  by 
the  sewage  during  the  period  of  standing,  but,  furthermore,  increased  the 
volume  present  0.39  part  per  100,000. 

It  is  probable  that  the  chlorophyll-bearing  organisms  take  a  greater 
part  in  overcoming  sewage  pollution  in  surface  waters  than  is  at  present 
generally  realized. 
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A  Study  of  the  Efficiency  of  Certain  Methods  for 
the  Sanitary  Control  of  Swimming  Pools. 


By  H.  W.  Clark  and  Stephen  DeM.  Gage. 


During  the  past  year  the  Board  has  received  five  requests  for  the 
examinations  of  as  many  different  swimming  pools,  namely,  the  pools  at 
Phillips  Academy,  Andover,  Worcester  Academy,  Worcester,  and  those 
connected  with  the  Young  Men's  Christian  Association  buildings  at  Law- 
rence, Lowell  and  Cambridge. 

All  of  these  pools  were  visited,  their  size  and  method  of  operation 
determined  and  an  examination  made  of  the  water  from  each,  and  it  was 
found  that  they  are  quite  similar  in  construction  and  that  the  method  of 
operation  is  not  essentially  different.  All  five  of  these  pools  are  of  con- 
crete construction,  lined  with  white  tile,  and  are  provided  with  gutters 
to  prevent  water  from  the  sidewalks  from  draining  back  into  the  pool, 
and  with  some  form  of  filters  for  purifying  the  water.  Extensive  studies 
and  investigations  were  made  of  two  of  these,  namely,  the  pool  at  Phillips 
Academy,  Andover,  and  that  at  the  Young  Men's  Christian  Association, 
Lawrence. 

The  pool  at  Phillips  Academy  is  75  feet  long,  30  feet  wide  and  from 
4  to  8  feet  deep,  and  as  usually  operated  contains  about  88,000  gallons  of 
water.    It  is  provided  with  expectoration  troughs  along  each  side. 

The  Worcester  Academy  pool  is  60  feet  long  by  25  feet  wide,  and  from 
3!/2  to  Sy2  feet  deep,  with  a  capacity  of  about  68,000  gallons.  It  is 
also  equipped  with  expectoration  troughs  extending  entirely  around  it. 

The  Lawrence  pool  is  60  feet  long,  20  feet  wide,  has  a  depth  of  from 
3  to  7  feet  and  a  capacity  of  about  46,000  gallons.  This  pool  is  pro- 
vided with  expectoration  troughs  along  two  sides. 

The  pool  at  the  Cambridge  Young  Men's  Christian  Association  is  60 
feet  long  by  20  feet  wide  and  from  3%  feet  to  7%  feet  deep.  Its  capacity 
when  filled  is  about  55,000  gallons.  An  expectoration  trough  extends 
entirely  around  the  pool. 

The  pool  at  the  Lowell  Young  Men's  Christian  Association  is  60  feet 
long  by  21  feet  wide  and  from  41/2  to  8!/2  feet  deep.  Its  capacity  is 
61,000  gallons.     Expectoration  troughs  are  provided  on  two  sides. 
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The  Phillips  Academy  pool  was  first  put  into  operation  on  Dec.  1, 
1911,  and  filled  with  Andover  town  water.  At  this  pool  water  is  drawn 
from  the  deepest  part  by  centrifugal  pumps,  treated  with  sulphate  of 
alumina,  passed  through  high-rate  pressure  filters,  and  returned  to  the 
pool  through  a  number  of  openings  located  just  below  the  normal  water 
level  at  the  opposite  end  of  the  pool  from  which  it  is  drawn.  The 
filters  are  operated  about  ten  hours  each  day,  and  the  average  volume  of 
water  filtered  daily  is  about  68,000  gallons,  or  77  per  cent,  of  the 
normal  capacity  of  the  pool.  About  9,000  gallons  of  fresh  water,  or 
about  10  per  cent,  of  the  capacity  of  the  pool,  are  added  daily. 

At  the  Worcester  Academy  pool,  which  has  been  in  operation  six 
years,  the  water  used  is  from  the  "Worcester  city  supply,  and  the  pool  is 
said  to  be  emptied  and  refilled  four  times  each  year.  About  4,200  gallons 
of  fresh  water,  or  6  per  cent,  of  the  capacity  of  the  pool,  are  added 
each  week  to  replace  the  water  which  is  wasted.  The  water  is  filtered 
without  the  use  of  coagulants  or  disinfectants.  It  is  drawn  from  the 
pool  through  outlets  located  in  the  corners  at  two  ends  of  one  side, 
pumped  to  the  top  of  a  filter,  and  after  filtration  flows  by  gravity  back 
into  the  pool  through  a  pipe  at  one  end  located  about  2  feet  above 
the  surface  of  the  water.  The  filter  has  an  area  of  135  square  feet, 
is  constructed  of  charcoal  and  sand,  and  is  operated  at  a  rate  of  about 
45,000,000  gallons  per  acre  daily.  The  filter  is  operated  about  twelve 
hours  each  day,  a  volume  of  water  equivalent  to  the  capacity  of  the  pool 
being  filtered  daily. 

At  the  Lawrence  pool  the  water  is  treated  with  sulphate  of  alumina, 
passed  through  high-rate  pressure  filters,  and  returned  to  the  pool 
through  a  number  of  openings  located  just  below  the  normal  water 
level  at  the  opposite  end  of  the  pool  from  which  it  is  drawn.  Soda  ash 
has  been  added  regularly  to  the  water  as  it  flows  to  the  filters,  and  the 
filters  have  been  operated  about  eight  hours  each  day,  the  average  volume 
of  water  filtered  daily  being  about  31,000  gallons,  or  approximately  two- 
thirds  of  the  capacity  of  the  pool.  About  6.000  gallons  of  fresh  water,  or 
about  13  per  cent,  of  the  capacity  of  the  pool,  are  added  once  each  week. 
This  pool  is  filled  with  Lawrence  city  water,  and  was  first  put  into 
operation  in  January,  1912. 

At  the  Cambridge  pool  the  water  used  is  from  an  artesian  well,  450 
feet  deep,  located  on  the  premises.  During  about  eighteen  hours  each 
day  the  water  is  drawn  from  the  deepest  part  of  the  pool,  treated  with 
sulphate  of  alumina,  passed  through  high-rate  pressure  filters  and  re- 
turned to  the  pool  through  a  pipe  discharging  at  the  surface  of  the  shal- 
low end  of  the  pool,  the  volume  of  water  filtered  daily  being  approxi- 
mately equivalent  to  the  total  ordinary  volume  of  water  in  the  pool. 
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About  3,000  gallons  of  freshly  filtered  water  from  the  well  are  added 
each  day,  this  being  about  6  per  cent,  of  the  total  capacity  of  the  pool. 

At  the  Lowell  pool  Merrimack  River  water  pumped  from  the  canal, 
which  flows  directly  under  the  Young  Men's  Christian  Association  build- 
ing, is  used.  During  about  ten  hours  each  day  water  is  drawn  through 
two  outlets  about  8  feet  apart  on  one  side  of  the  deep  end  of  the  pool, 
passed  through  high-rate  pressure  filters,  and  returned  to  the  pool 
through  two  outlets  similarly  located  on  the  opposite  side.  Sulphate  of 
alumina  is  added  to  the  water  going  to  the  filters  for  about  one  hour 
after  the  filters  have  been  washed,  and  when  river  water  is  being  added 
to  the  pool,  but  no  coagulant  is  used  during  the  remainder  of  the  time. 
The  volume  of  water  filtered  daily  is  about  48,000  gallons,  or  about  79 
per  cent,  of  the  total  capacity  of  the  pool.  About  2,300  gallons  of  river 
water  are  filtered  and  added  to  the  pool  each  day,  this  being  equivalent 
to  about  4  per  cent,  of  the  capacity  of  the  pool. 

At  Cambridge  no  disinfectant  was  used  for  a  time  after  the  pool  was 
installed,  but  during  March  the  use  of  hypochlorite  of  lime  was  begun, 
about  three-fourths  of  a  pound  to  one  pound  being  applied  each  night 
at  the  close  of  the  day's  use  of  the  pool.  At  Andover  the  water  in  the 
pool  is  treated  with  hypochlorite  of  lime  each  morning,  and  at  the 
Lawrence  pool  hypochlorites  are  applied  in  the  same  manner  three  times 
each  week.  At  each  of  these  pools  the  disinfectant  is  placed  in  a  cloth 
bag  and  dragged  back  and  forth  through  the  water  until  dissolved.  No 
disinfectants  are  used  at  the  Worcester  and  Lowell  pools. 

The  sides  and  bottom  of  the  pool  at  Phillips  Academy  are  cleaned 
each  morning  with  long-handled  squeegees,  the  dirt  being  pushed  for- 
ward to  the  outlet,  where  it  mixes  with  the  water  flowing  to  the  filters. 
This  method  is  followed  also  at  the  Worcester  Academy  pool  and  at  the 
Lawrence  pool.  At  the  Cambridge  pool,  after  the  water  has  been  allowed 
to  stand  quiet  for  a  few  hours  at  the  end  of  each  day,  the  bottom  of  the 
pool  is  cleaned  by  a  vacuum  suction  brush.  At  the  Lowell  pool  the  bot- 
tom is  flushed  out  daily  with  a  large  hose,  the  deposited  matters  being 
washed  forward  to  an  outlet  discharging  directly  into  the  canal. 

It  was  the  idea  of  those  who  designed  these  pools  that  refilling  with 
absolutely  fresh  water  is  needed  only  three  or  four  times  a  year,  the  belief 
being  that  with  the  use  of  filters,  or  with  filters  and  coagulants,  or  filters, 
coagulants  and  also  hypochlorite  of  lime,  that  the  water  can  be  kept 
sufficiently  clean  or  so  disinfected  as  to  render  it  satisfactory  for  use.  At 
most  of  these  pools  the  cost  of  refilling  with  city  or  town  water  is  con- 
siderable, and  also  the  cost  during  the  winter  of  heating  this  water  to 
the  temperature  considered  necessary  for  the  comfort  of  the  bathers, 
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that  is,  from  70°  to  74°  F.  At  the  Cambridge  and  Lowell  pools  no 
payment  is  made  for  the  water  used. 

The  results  of  a  few  examinations  made  of  the  water  from  the  Worces- 
ter, Cambridge,  and  Lowell  pools  are  given  at  the  end  of  this  article.  It 
is  unnecessary  to  discuss  them,  however,  as  it  was  inconvenient  to  study 
these  pools  as  thoroughly  as  those  at  Andover  and  Lawrence,  and  it  was 
evident  that  results  of  examinations  of  water  and  conditions  of  operation 
obtaining  at  these  latter  pools  would  be  characteristic  of  those  obtaining 
at  all  of  them  under  the  same  conditions  of  operation  and  use. 

Certain  studies  have  been  made  and  published  in  regard  to  the  condi- 
tions obtaining  in  such  pools.  The  first  were  those  of  Burrage  (a  former 
employee  of  this  Board),  in  1910,  in  regard  to  conditions  at  the  swim- 
ming pool  at  Purdue  University,  Indiana.  Shortly  after  this,  Kister  and 
Fromme  published  the  results  of  a  five  years'  investigation  at  the  public 
swimming  baths  of  Hamburg,  Germany,  and  Bunker  published  the  re- 
sults of  an  investigation  of  the  swimming  pool  at  Brown  University.  In 
1911  and  1912  the  results  of  investigations  by  Atkins  of  the  swimming 
pool  at  Chicago  University;  at  Yale  University  by  Eetger  and  Markley; 
at  Northwestern  University  by  Lewis ;  at  the  Brooklyn  Polytechnic  Insti- 
tute by  M.  C.  "Whipple;  and  at  the  University  of  Wisconsin  by  Tully  and 
Eavenal  were  reported  and  a  study  of  a  number  of  swimming  pools  in 
and  about  New  York  City  was  published  by  Mannheimer. 

In  a  swimming  pool  each  bather  introduces  a  certain  amount  of  pollu- 
tion, and  not  only  is  there  always  the  possibility  that  infectious  material 
introduced  in  this  way  may  be  transferred  from  one  bather  to  another, 
but  the  list  of  diseases  which  may  be  transmitted  through  the  medium  of 
the  swimming  pool  includes  a  number  which  do  not  ordinarily  have  to  be 
considered  in  domestic  water  supply. 

The  impurities  introduced  by  the  bathers  consist  of  hair,  particles  of 
skin,  fibers  from  the  bathing  costumes,  soluble  organic  matters  and  salts, 
bacteria  and  other  microscopical  organisms.  The  insoluble  matters  on 
settling  out  accumulate  in  patches  on  the  bottom  of  the  pool  and  give 
it  an  unclean  appearance,  while  the  salts  and  other  soluble  matters,  which 
are  probably  harmless  in  themselves,  make  the  water  a' better  medium  for 
the  development  of  bacteria  and  other  micro-organisms.  L^ndoubtedly 
the  bacterial  content  of  the  water  is  the  question  of  most  importance, 
since  these  bacteria  may  directly  affect  the  health  of  the  persons  using  the 
pool.  It  has  been  demonstrated  that  not  only  are  many  bacteria  intro- 
duced into  the  water  by  the  bathers,  but  also  that  there  may  be  a  con- 
siderable multiplication  of  the  bacteria  in  the  water  when  the  pool  is  not 
in  use.     Roberts  has  called  attention  to  the  fact  that  a  multiplication 
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of  bacteria  is  one  of  the  factors  in  the  self-purification  of  water,  and 
states  that  if  disinfectants  are  added  to  swimming  pools  they  should  be 
added  in  such  a  way  as  to  destroy  pathogenic  organisms  without  inter- 
fering with  the  bacteria  instrumental  in  this  purification.  It  is  prob- 
able, however,  that  purification  of  this  sort  is  of  little  moment  under 
swimming  pool  conditions. 

In  1908  Cobb  reported  certain  cases  of  nasal  infections  which  he 
claimed  to  have  traced  directly  to  the  use  of  swimming  pools.  Burrage 
states  that  epidemics  of  colds  and  sore  throat  are  apparently  traceable 
to  the  use  of  the  swimming  pool  at  Purdue  University.  Bunker  states 
that  at  Brown  University  no  epidemics  of  any  sort  could  be  attributed 
directly  to  infection  in  the  pool,  but  that  affections  of  the  nose  and  ear 
were  occasionally  found  among  members  of  the  swimming  team.  Lewis 
has  noted  the  prevalence  of  grippe,  colds,  sore  throat  and  some  cases  of 
pneumonia  at  Northwestern  University  which  were  rather  strikingly 
restricted  to  users  of  the  swimming  pool,  and  M.  C.  Whipple  notes 
similar  infections  among  the  users  of  the  Brooklyn  Polytechnic  swim- 
ming pool. 

Most  swimming  pools  have  troughs  along  one  or  both  sides  in  which 
bathers  are  supposed  to  expectorate  when  necessary,  but  in  some  of  the 
older  pools  there  is  no  such  provision.  Mannheimer  found  only  15  out  of 
35  pools  with  such  troughs.  Also,  generally  the  sidewalks  are  so  arranged 
that  drainage  is  away  from  the  pools. 

It  is  unnecessary  here  to  enter  into  a  detailed  description  of  the  dis- 
eases that  might  be  transmitted  through  this  promiscuous  use  by  many 
persons  of  a  limited  volume  of  water  used  to  such  an  extent  that  dirt 
accumulates  in  the  bottom  of  the  pool  and  high  numbers  of  bacteria  are 
found  in  it.  It  is  true  that  at  most  of  the  swimming  pools  nude  bathing 
only  is  permitted,  and  that  persons  using  the  pool  are  supposed  to,  and 
probably  generally  do,  take  a  bath  with  the  use  of  soap  before  entering, 
and  that  certain  diseases  of  the  bathers,  if  occurring,  could  not  escape 
detection.  It  may  be,  moreover,  that  the  probability  of  the  con- 
tamination of  the  water  by  an}'-  of  these  diseases  to  such  an  extent  that 
the  health  of  the  bathers  is  endangered  may  be  slight,  but  that  there  is 
a  chance  for  infection  is  evident  to  any  one  examining  and  studying  these 
pools. 

A  description  has  already  been  given  of  the  measures  taken  at  the 
swimming  pools  mentioned  in  this  report  to  control  the  quality  of  the 
water.  If  there  is  an  abundant  private  supply  of  pure  water  the  pool 
can  be  emptied,  cleaned  and  refilled  each  day.  Undoubtedly  this  is  the 
most  cleanly  method  of  operation.  When  water  is  taken  from  a  public 
supply,  however,  the  cost  for  frequent  refilling  is  considered  a  serious 
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item,  and  even  when  there  is  a  private  water  supply  the  expense  in 
winter  of  warming  this  water  to  the  desired  temperature  is  apparently- 
taken  into  account  at  the  different  pools.  Mannheimer  states  that  of  the 
35  swimming  pools  from  which  he  obtained  statistics,  only  1  was  refilled 
every  day;  26  were  refilled  at  intervals  of  from  two  to  seven  days;  6  at 
intervals  of  from  two  to  three  weeks;  1  only  once  in  twelve  weeks;  while 
in  another  the  water  was  never  changed. 

It  is  evident  from  this  that  methods  of  purifying  the  water  are  neces- 
sary, and  at  all  of  the  pools  mentioned  in  this  report  filters  are  installed. 
These  filters,  used  either  with  or  without  the  use  of  coagulants,  are  more 
or  less  effective  in  removing  organic  matter  and  color  from  the  water, 
but  are  only  effective  at  times  in  producing  good  bacterial  removal.  It 
is  also  becoming  the  custom  at  many  pools  to  not  only  filter  but  also  to 
treat  the  water  with  some  disinfectant,  hypochlorite  of  lime  being  com- 
monly employed.  Mannheimer  found  that  19  of  the  35  pools  he  investi- 
gated were  equipped  with  some  form  of  filter;  that  6  used  chemical 
disinfection,  but  in  only  2  of  these  6  was  the  disinfectant  added  regu- 
larly at  stated  intervals.  In  the  purification  of  the  water  the  filters 
even  when  most  efficiently  worked  are,  owing  to  the  method  of  operation 
of  the  pool,  working  at  a  disadvantage ;  that  is  to  say,  if  all  of  the  water 
in  the  pool  could  be  withdrawn  and  the  pool  emptied,  then  this  water 
passed  through  properly  designed  and  operated  filters  and  returned  to 
the  pool,  it  would  be  possible,  with  proper  operation  of  the  filters,  to 
keep  the  bacterial  content  of  the  water  low.  As  this  purification  is 
practiced,  however,  water  is  drawn  from  one  portion  of  the  pool,  filtered 
and  returned  to  another  portion  where  it  becomes  mixed  with  the  con- 
taminated water,  the  pool  always  being  kept  full. 

Studies  of  the  Andover  and  Lawrence  Pools. 
The  Andover  pool  is  used  every  day  while  school  is  in  session,  and 
during  the  summer  vacation  of  1912  was  open  to  the  public  certain  hours 
each  day  except  Sunday.  The  average  daily  attendance  was  about  41 
while  school  was  in  session  and  about  80  during  the  summer.  The  Law- 
rence pool  is  used  six  days  each  week,  the  average  daily  attendance  being 
about  125.  The  Andover  pool  is  under  the  control  of  the  physical  di- 
rector of  the  school  who  is  a  practicing  physician,  and  supervision  is 
maintained  over  the  health  of  the  bathers.  Each  student  is  required  to 
undergo  a  medical  examination  at  the  beginning  of  the  year  and  to 
report  illness  of  any  sort  to  this  director.  No  medical  examination  was 
required  of  the  townspeople  who  used  the  pool  during  July  and  August, 
and  the  only  supervision  was  that  given  by  the  swimming  instructor  who 
was  in  charge.     No  medical  examination  is  required  of  persons  using 
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the  Lawrence  pool,  and  there  is  no  supervision  over  the  health  of  the 
bathers  except  such  as  can  be  given  by  the  swimming  instructor  during 
such  times  as  he  is  on  duty. 

Preliminary  Studies.  Effect  of  adding  Disinfectant  only  to  Water 
Filtered  and  of  Disinfection  at  Long  Intervals. 

On  January  16,  when  the  studies  of  the  Andover  pool  were  begun,  a 
mixed  solution  of  sulphate  of  alumina  in  the  proportion  of  0.4  grain 
per  gallon,  and  of  calcium  hypochlorite  equivalent  to  0.3  part  per  million 
available  chlorine,  was  being  added  to  the  water  before  it  entered  the 
filters.  This  procedure,  by  which  only  the  water  which  passed  through 
the  filters  received  treatment,  was  continued  for  about  three  weeks  to 
determine  its  efficiency.  The  numbers  of  bacteria  in  the  water  before 
treatment  varied  from  35,000  to  175,000  per  cubic  centimeter,  and  the 
numbers  in  the  water  returned  to  the  pool  varied  from  11,000  to  48,000 
per  cubic  centimeter,  the  average  removal  of  bacteria  by  combined  disin- 
fection and  filtration  being  about  68  per  cent.  The  number  of  bacteria 
of  the  types  growing  at  body  temperature  was  less  than  5  per  cubic 
centimeter  in  all  samples. 

The  average  results  are  shown  in  the  following  table :  — 


Average  bacteria  per  cubic  centimeter,  20°  C, 

Average  bacteria  per  cubic  centimeter,  40°  C,  total, 

Average  bacteria  per  cubic  centimeter,  40°  C,  red, 

Per  cent,  of  samples  containing  B.  coli,  1  cubic  centimeter, 

Per  cent,  of  samples  containing  B.  coli,  10  cubic  centimeters, 

Per  cent,  of  samples  containing  B.  coli,  100  cubic  centimeters, 


During  February  an  experiment  was  made  with  the  Andover  pool  to 
determine  the  effect  of  omitting  both  filtration  and  disinfection.  On 
February  7  the  pool  was  cleaned  and  treated  with  calcium  hypochlorite 
in  the  proportion  of  0.3  part  per  million  available  chlorine,  after  which 
the  pumps  were  stopped  and  the  water  received  no  treatment  whatever 
until  February  9. 

The  average  results  of  this  experiment  were  as  follows :  — 
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Changes  in  Bacterial  Content  of  Swimming  Pool  without  Filtration  or  Disinfection. 


1912. 

Bacteria  per 
Cubic  Centimeter. 

B.  Cou. 

Sample. 

20°  C. 

40°  C. 

.1 

1 

10 

Total. 

Red. 

100 

Average  of  5  samples  during  bathing  hours,1 

After  standing  over  night:  — 

Average  of  3  samples,  surface, 
Average  of  3  samples,  bottom, 

Average  of  5  samples  during  bathing  hours, 

After  standing  over  night:  — 

Average  of  3  samples,  surface, 
Average  of  3  samples,  bottom, 

Feb.  7 
Feb.  7 

Feb.  8 
Feb.  8 

Feb.  8 

Feb.  9 
Feb.  9 

0 
2 

25 
80 

203 

66,700 
61,700 

0 
0 

0 
0 

0 

1 
0 

0 
0 

0 
0 

0 

1 

0 

0 
0 

0 
0 

0 

0 
0 

0 

0 

0 
0 

0 

0 
0 

0 
0 

0 
0 

0 

0 
0 

0 
0 

0 
0 

o2 

0 

0 

1  All  samples  contained  traces  of  free  chlorine. 


2  One  sample  was  +■ 


When  the  investigation  of  the  Lawrence  pool  was  started  it  was  the 
practice  to  add  calcium  hypochlorite  directly  to  the  pool  at  intervals  of 
seven  to  ten  days.  Between  March  11  and  April  2  calcium  hypochlorite 
in  the  proportion  of  3.7  parts  per  million  available  chlorine  was  added 
on  three  separate  occasions,  March  11,  March  21  and  March  29.  The 
results  of  analyses  of  the  water  during  this  period  are  not  comparative 
with  those  previously  given  for  the  Andover  pool,  since  in  the  case  of 
the  Lawrence  pool  the  pumps  and  filters  were  run  as  usual  each  day  and 
the  pool  was  cleaned  each  morning. 

Following  the  disinfections  on  March  11  and  March  21  free  chlorine 
was  found  in  the  water  for  about  three  days,  and  during  these  periods 
the  numbers  of  bacteria  were  low  and  B.  coli  were  not  found  in  100  cubic 
centimeters.  With  the  complete  disappearance  of  the  disinfectant  a 
change  in  the  bacterial  content  of  the  water  was  noted,  the  numbers  of 
bacteria  increasing  rapidly  to  a  maximum  and  then  decreasing  irregu- 
larly, while  B.  coli  were  found  in  gradually  increasing  numbers.  The 
increase  in  the  types  of  bacteria  determined  at  body  temperature  was 
somewhat  delayed,  no  increase  being  noted  during  the  first  two  or  three 
days  when  a  rapid  multiplication  of  other  bacteria  was  taking  place ;  but 
in  both  of  the  first  two  series,  shortly  after  the  maximum  counts  of  total 
bacteria  were  obtained  a  sudden  increase  followed  by  a  slower  decrease 
■was  noted  in  the  body  temperature  counts. 

The  results  of  these  preliminary  studies  of  the  Lawrence  pool  are 
shown  in  the  following  table :  — 
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Changes  in  Bacterial  Content  of  Lawrence  Surimming  Pool  during  Intervals  between 

Disinfection. 


Time. 

Bacteria  per  Cubic  Centimeter. 

Smallest 

Date. 

20°  C 

40°  C. 

Volume 
in  which 

Total. 

Red. 

B.  Coli 
was  found. 

1912. 
March  ll,1      .... 

10  A.M.2 

1 

0 

0 

03 

12, 

8    A.M.' 

0 

0 

0 

03 

12, 

10    P.M.2 

12 

1 

1 

03 

13, 

8    A.M.2 

18 

0 

0 

03 

14,       . 

8    A.M. 

147,000 

0 

0 

03 

14, 

10   P.M. 

100 

0 

0 

03 

15,       . 

8    A.M. 

240 

0 

0 

0« 

15, 

10   P.M. 

7,300 

1 

0 

10 

16,       . 

8   A.M. 

109,600 

0 

0 

03 

16, 

10   P.M. 

274,600 

19 

11 

10 

17, 

8    A.M. 

372,200 

4 

3 

10 

18, 

8    A.M. 

59,000 

1 

1 

100 

18, 

10    P.M. 

156,200 

3,000 

0 

10 

19, 

8   A.M. 

160,000 

2,900 

0 

100 

19, 

10   P.M. 

131,500 

112 

30 

10 

20, 

7    A.M. 

199,000 

138 

36 

10 

20, 

10  P.M. 

100,000 

6 

2 

10 

21, 

7   A.M. 

77,500 

21 

6 

1 

21, 1 

10    P.M.2 

3 

0 

0 

10 

22, 

8   A.M.2 

9 

0 

0 

10 

22, 

10    P.M.* 

5 

10 

0 

10 

23, 

11    A.M.2 

87 

1 

0 

03 

24, 

11    A.M. 

72,000 

3 

2 

03 

25, 

9    A.M. 

545,000 

2 

1 

100 

25, 

10  P.M. 

277,500 

10,300 

0 

10 

26, 

11    A.M. 

207,000 

14,700 

0 

10 

27, 

11    A.M. 

150,000 

8 

6 

10 

28, 

11    A.M. 

50,000 

9 

5 

1 

29, « 

11    A.M.2 

4 

0 

0 

03 

30, 

11    A.M. 

38,500 

0 

0 

03 

April      1, 

11    A.M. 

285,000 

4 

1 

1 

1  Pool  treated  with  hypochlorite  about  8  a.m. 

2  Samples  contained  traces  of  free  chlorine. 

3  Not  found  in  100  cubic  centimeters. 
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Results  of  Daily  Disinfection  of  the  Andover  Pool. 

On  February  1  the  method  of  disinfecting  the  Andover  pool  was 
changed,  and  after  that  date  hypochlorite  of  lime  was  added  directly  to 
the  pool  each  morning.  At  first  the  disinfectant  was  added  in  the  pro- 
portion of  0.3  part  available  chlorine  per  million.  On  March  11  the 
disinfectant  was  increased  to  0.59  part.  From  March  26  to  April  5  the 
pool  was  not  used.  On  May  28  the  proportion  of  disinfectant  was  in- 
creased to  0.70  part  per  million.  From  June  15  to  July  4  the  pool  was 
not  used.  From  July  5  to  the  end  of  August  the  pool  was  open  to  the 
public.  On  August  1  the  disinfectant  was  increased  to  0.85  part  available 
chlorine  per  million.  On  September  1  the  pool  was  emptied  after  being 
in  use  for  nine  months.  On  September  15,  after  refilling  the  pool,  the 
amount  of  hypochlorite  of  lime  added  daily  was  reduced  to  0.3  part  per 
million.  On  December  18  the  pool  was  again  emptied  and  was  refilled 
on  Jan.  1,  1913. 

The  individual  results  during  the  first  nine  months  of  the  investigation 
show  that  the  amounts  of  disinfectant  were  sufficient  to  control  the  bac- 
terial content  of  the  water  at  first,  but  that  after  a  few  weeks  high  num- 
bers of  bacteria  and  positive  tests  for  B.  coli  became  more  and  more  fre- 
quent until  an  increase  in  the  disinfectant  became  necessary.  During  the 
summer  when  the  average  attendance  was  nearly  doubled,  and  when  the 
pool  was  used  on  certain  days  by  women  who  wore  bathing  costumes,  it 
was  necessary  to  add  much  larger  amounts  of  hypochlorites  than  at  any 
other  time.  After  refilling  the  pool  in  September  the  bacterial  results 
were  reasonably  satisfactory,  although  the  amount  of  disinfectant  added 
to  the  pool  was  very  much  reduced;  but  after  refilling  the  pool  in  De- 
cember the  same  amount  of  disinfectant  was  somewhat  less  efficient  in 
controlling  the  bacterial  content  of  the  water. 

The  average  analyses,  together  with  the  relative  occurrence  of  high  and 
low  numbers  of  bacteria  in  the  water  from  the  Andover  pool  during 
different  periods,  are  shown  in  the  following  table :  — 

Average  Bacterial  Analyses,  Andover  Swimming  Pool. 
Amount  of  Disinfectant. 


Mar.  19- 

Mav  27, 

1912. 


Mav  28- 

June  30, 

1912. 


Julv, 
1912. 


August, 
1912. 


Sept.  10- 

Dec.  18, 

1912. 


.Tan.  1- 

Feb.  28, 

1913. 


Parts  per  million  available  chlorine, 


0.59 


0.70 


0.85 


0.30 


0.30 
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Average  Bacterial  Analyses,  Andover  Swimming  Pool  —  Concluded. 
Bacteria  per  Cubic  Centimeter. 


Mar.  19- 

Mav  27, 

1912. 


May  28- 

June  30, 

1912. 


Julv, 
1912. 


August, 
1912. 


Sept.  10- 

Dec.  18, 

1912. 


Jan.  1- 

Feb.  28, 

1913. 


20°  C:  — 

Average,     . 
Maximum,. 

Minimum, 

40a  C,  total:  — 
Average, 
Maximum, 
Minimum, 

40°  C,  red:  — 
Average, 
Maximum,. 
Minimum, 


29,700 

108,000 

0 


240 
0 


4 

105 

0 


125 

600 

1 


55,900 

168,000 

5,800 


4,200 

25,000 

20 


4,400 

33,700 

0 


61 

4,000 

0 


1,120 
0 


21,300 

70,000 

40 


Per  Cent,  of  Samples. 


Bacteria  per  cubic  centimeter,  20°  C. 

Less  than  100 

100  to  1,000 

1,000  to  10,000 

10,000  to  100,000, 

Over  100,000 


Bacteria  per  cubic  centimeter,  40°  C. 
Less  than  10,      . 

10  to  100,    

100  to  1,000 

Over  1,000,  .... 


B.  coli  found  in:  — 

.  1  cubic  centimeter, 
1  cubic  centimeter, 
10  cubic  centimeters, 
100  cubic  centimeters, 


21 

70 

0 

2S 

36 

7 

30 

0 

22 

IS 

23 

0 

25 

39 

27 

47 

0 

63 

11 

19 

2 

0 

12 

0 

0 

84 

100 

63 

89 

82 

14 

0 

37 

11 

13 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5 

7 

0 

0 

0 

0 

14 

0 

0 

0 

0 

36 

0 

56 

11 

15 

54 

0 

69 

44 

36 

1  Omitting  two  samples. 


Results  of  Tri-weekly  Disinfection  of  the  Lawrence  Pool. 
After  April  2,  1912,  hypochlorite  of  lime  was  added  directly  to  the 
Lawrence  pool  three  times  each  week,  the  disinfectant  being  applied  in 
the  morning  after  the  pool  was  cleaned.  Owing,  probably,  to  the  much 
larger  number  of  bathers  in  porportion  to  the  capacity  of  the  pool,  it  was 
found  necessary  to  use  much  larger  quantities  of  disinfectant  at  Law- 
rence than  at  Andover.  From  April  2  to  July  11,  inclusive,  the  amount 
of  disinfectant  applied  each  time  was  equivalent  to  1.2  parts  per  million 
available  chlorine.  On  July  12  the  proportion  of  disinfectant  was  in- 
creased to  1.6  parts  per  million.  On  September  20,  after  nearly  ten 
months'  use,  the  pool  was  emptied,  thoroughly  cleaned  and  refilled.  On 
Jan.  1,  1913,  the  proportion  of  hypochlorite  of  lime  added  to  the  pool 
was  increased  to  about  2.0  parts  per  million  available  chlorine,   and 
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after  that  date  the  disinfectant  was  applied  at  night  immediately  after 
bathing  hours  instead  of  in  the  morning. 

As  was  found  to  be  the  case  at  the  Andover  pool,  while  the  amounts  of 
disinfectant  added  were  sufficient  to  control  the  bacterial  content  of  the 
water  for  a  time,  after  a  few  weeks  high  numbers  of  bacteria  and  positive 
tests  for  B.  coli  became  more  and  more  frequent,  until  a  time  was  reached 
when  the  prescribed  amount  of  disinfectant  was  effective  only  occasion- 
ally. Following  the  refilling  of  the  pool  in  September  and  continuing 
through  December  a  much  greater  fluctuation  was  observed  in  the  bac- 
terial content  of  the  water  than  during  any  of  the  preceding  periods, 
although  the  proportion  of  disinfectant  was  not  reduced.  During  Jan- 
uary and  February,  when  the  pool  was  disinfected  at  night  and  larger 
amounts  of  hypochlorite  were  used,  the  results  were  more  consistently 
satisfactory  than  at  any  previous  time,  although  even  during  this  period 
high  numbers  of  bacteria  were  obtained  at  times. 

The  average  analyses,  together  with  the  relative  occurrence  of  high 
numbers  of  bacteria  in  the  water  from  the  Lawrence  pool  during  differ- 
ent periods,  are  shown  in  the  following  table :  — 

Average  Bacterial  Analyses,  Lawrence  Swimming  Pool. 
Amount  of  Disinfectant. 


April  2- 
July  11.  1912. 


Julv  12- 
Sept.  20,  1912. 


Sept.  22- 
Dec.  31,  1912. 


Jan.  1- 
Feb.  28,  1913. 


Parts  per  million  available  chlorine, 


2.01 


Bacteria  per  Cubic  Centimeter. 


20°  C.:  — 
Average, 
Maximum, 
Minimum, 

40°  C,  total:  — 
Average, 

Maximum, 
Minimum, 

40°  C,  red.:  — 
Average, 

Maximum, 
Minimum, 


29,500 

415,000 

0 


23 

430 

0 


10 

230 
0 


Per  Cent,  of  Samples. 


Bacteria  per  cubic  centimeter,  20°  C:  — 

Less  than  100, 

25 

7 

23 

63 

100  to  1,000 

18 

4^ 

26 

12 

1,000  to  10,000 

24 

32 

16 

4 

10,000  to  100,000 

19 

13 

30 

13 

Over  100,000 

14 

0 

O 

8 

Disinfectant  added  at  night. 


2  Omitting  one  sample. 
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Average  Bacterial  Analyses,  Lawrence  Swimming  Pool  —  Concluded. 
Per  Cent,  of  Samples  —  Concluded. 


April  2- 
July  11,  1912. 


July  12- 
Sept.  20,  1912. 


Sept.  22- 
Dec.  31,  1912. 


Jan. 1- 
Feb.  28,  1913. 


Bacteria  per  cubic  centimeter,  40°  C. 
Less  than  10,        ... 

10  to  100 

100  to  1,000,          .        .        .        . 
Over  1,000 

B.  coli  found  in:  — 

.1  cubic  centimeter,    . 
1  cubic  centimeter, 
10  cubic  centimeters,  . 
100  cubic  centimeters, 


Effect  of  an  Excess  of  Disinfectant. 

In  many  instances  it  was  found  that  the  hypochlorite  added  was  in 
excess  of  the  amount  which  would  be  completely  decomposed  by  the 
water.  During  July  the  Andover  pool  contained  free  chlorine  more  than 
one-third  of  the  time,  and  during  the  remainder  of  the  investigation  from 
17  to  23  per  cent,  of  the  time.  On  the  days  when  an  excess  of  disin- 
fectant was  used  the  numbers  of  bacteria  in  the  water  exceeded  10,000 
per  cubic  centimeter  more  than  one-third  of  the  time,  and  although  the 
numbers  of  body  temperature  bacteria  seldom  exceeded  10  per  cubic 
centimeter  and  about  two-thirds  of  the  plates  at  this  temperature  were 
sterile,  B.  coli  were  found  in  100  cubic  centimeters  in  about  one-third, 
and  in  10  cubic  centimeters  in  about  15  per  cent.,  of  the  samples. 
Although  much  larger  amounts  of  hypochlorites  were  added  to  the  Law- 
rence pool  from  July  to  December,  inclusive,  free  chlorine  was  found  in 
only  about  14  per  cent,  of  the  samples ;  but  during  the  remainder  of  the 
investigation  the  water  contained  unused  disinfectant  about  two-thirds 
of  the  time.  The  numbers  of  bacteria  in  this  pool  exceeded  1,000  per 
cubic  centimeter  on  about  one-third  of  those  days  when  unused  disin- 
fectant was  detected,  and  about  11  per  cent,  of  the  time  the  bacteria 
counts  were  higher  than  10,000  per  cubic  centimeter.  About  one-half 
of  the  body  temperature  plates  were  sterile,  but  about  15  per  cent,  of 
these  plates  showed  more  than  10  colonies  per  cubic  centimeter,  and  on 
nearly  5  per  cent,  a  count  of  over  100  per  cubic  centimeter  was  obtained, 
while  B.  coli  were  present  in  100  cubic  centimeters  in  about  21  per  cent., 
and  in  10  cubic  centimeters  in  about  17  per  cent.,  of  the  samples. 

Spore  tests  have  been  applied  to  many  of  the  samples  from  both  of 
these  swimming  pools  at  times  when  the  water  contained  an  excess  of 
chlorine,  and  although  in  many  cases  the  water  contained  more  than 
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10,000  bacteria  per  cubic  centimeter,  the  largest  number  of  spores  found 
at  any  time  was  6  per  cubic  centimeter.  In  over  two-thirds  of  the  sam- 
ples spore-bearing  bacteria  were  entirely  absent.  It  is  quite  evident, 
therefore,  that  the  frequent  occurrence  of  high  bacterial  counts  cannot 
be  attributed  to  the  presence  of  spores  in  the  water.  It  is  well  known, 
however,  that  many  different  forms  of  bacteria  can  gradually  become 
inured  to  conditions  under  which  they  would  not  normally  exist,  and  it  is 
only  on  the  assumption  that  such  a  state  of  tolerance  exists  in  the  swim- 
ming pool  that  the  many  high  room  temperature  counts  which  were 
obtained  at  times  when  the  water  contained  traces  of  unused  disinfect- 
ant can  be  satisfactorily  explained. 

Bacterial  Efficiency  of  Filters. 

Many  experiments  at  the  Lawrence  Experiment  Station  and  elsewhere 
have  shown  that  while  a  very  good  removal  of  color  and  of  organic  matter 
may  be  obtained  in  the  case  of  relatively  clear  waters  by  treatment  with 
comparatively  small  amounts  of  coagulant  followed  by  filtration  at  high 
rates,  the  bacterial  content  of  the  water  cannot  be  successfully  controlled 
by  this  method  unless  very  much  larger  amounts  of  coagulant  be  used. 
In  the  case  of  these  two  swimming  pools  the  primary  aim  of  filtration 
was  to  control  the  appearance  of  the  water  and  to  remove  any  large 
excess  of  organic  matter,  and  for  this  purpose  only  small  amounts  of 
coagulant  were  required.  Furthermore,  it  is  difficult  to  obtain  a  con- 
sistently good  bacterial  efficiency  with  any  kind  of  filters  when  the  bac- 
terial content  of  the  raw  water  is  subject  to  large  and  frequent  fluctua- 
tions. It  was  not  to  be  expected,  therefore,  that  under  these  conditions 
filters  would  show  any  great  degree  of  bacterial  efficiency. 

At  the  Andover  pool  the  bacterial  efficiency  of  the  filters  exceeded 
50  per  cent,  only  about  one-eighth  of  the  time.  In  about  one-fourth  of 
the  samples  the  change  in  the  bacterial  content  of  the  water  was  less  than 
10  per  cent.,  while  about  half  the  time  an  increase  varying  from  10  to 
over  2,300  per  cent,  in  the  bacteria  was  noted  after  filtration.  At  Law- 
rence the  filters  showed  a  bacterial  efficiency  of  50  per  cent,  or  more 
about  one-fifth  of  the  time.  In  about  one-eighth  of  the  samples  collected 
the  change  in  the  bacterial  content  of  the  water  during  filtration  did  not 
exceed  10  per  cent.,  while  an  increase  in  bacteria  of  from  10  to  over  4,000 
per  cent,  was  observed  in  about  half  of  the  samples. 

Chemical  Changes  in  Swimming-pool  Water. 
"While  this  investigation  has  been  concerned  principally  with  the  bac- 
terial content  of  the  water  in  swimming  pools,  complete  chemical  analyses 
have  been  made  of  this  water  at  occasional  intervals.    As  has  been  previ- 
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ously  stated,  there  are  many  factors  which  affect  the  composition  of  the 
water  in  a  swimming  pool,  and  in  the  case  of  these  two  swimming  pools 
many  of  these  factors  were  quite  different. 

At  Andover  about  41  students  used  the  pool  each  day  during  the  school 
year,  and  during  the  summer  the  average  attendance  by  the  townspeople 
was  about  80  per  day.    Assuming  all  bathers  were  in  the  pool  at  the  same 
time,  the  average  volume  of  water"  for  each  student  bather  would  be  about 
2,150  gallons,  and  the  average  volume  for  each  citizen  bather  during  the 
summer  would  be  about  1,100  gallons.    The  Lawrence  pool  is  only  about 
half  as  large  as  the  Andover  pool,  while  the  average  daily  number  of 
bathers,  125  per  day,  was  about  three  times  as  large.    Assuming  all  these 
bathers  in  the  pool  at  one  time,  each  would  have  about  375  gallons,  or 
only  about  one-sixth  as  much  water  as  each  student  bather  at  the  Andover 
pool.    It  is  quite  evident,  therefore,  that  the  contamination  of  the  Law- 
rence pool  was  much  greater,  and  the  conditions  imposed  upon  the  puri- 
fication system  were  much  more  severe,  than  in  the  case  of  the  Andover 
pool.    At  Andover  a  volume  of  water  equivalent  to  over  three-quarters  of 
the  pool  capacity  has  been  filtered  daily,  sulphate  of  alumina  being  added 
to  the  water  in  the  proportion  of  about  0.1  grain  per  gallon  during  the 
greater  portion  of  the  year,  and  soda  ash  has  been  added  directly  to 
the  pool  each  week  in  the  proportion  of  about  0.4  grain  per  gallon.    At  the 
Lawrence  pool  a  volume  of  water  equivalent  to  about  two-thirds  of  the 
capacity  of  the  pool  has  been  filtered  each  day,  and  both  sulphate  of 
alumina  and  soda  ash  have  been  regularly  added  to  the  water  going  to  the 
filters  in  the  proportion  of  0.2  grain  per  gallon.     In  addition  to  the 
somewhat  larger  amount  of  water  passed  through  the  filters  the  effect 
of  dilution  has  been  about  five  times  as  large  at  the  Andover  pool  as  at 
the  Lawrence  pool,  fresh  water  equivalent  to  about  10  per  cent,  of  the 
capacity  of  the  pool  being  added  daily  to  the  former,  and  equivalent  to 
about  13  per  cent,  of  the  capacity  of  the  pool  being  added  once  each  week 
to  the  latter.    Even  had  the  other  factors  been  the  same,  the  difference  in 
dilution  would  have  caused  a  considerable  difference  in  the  composition 
of  the  water  in  these  two  pools.    In  the  case  of  the  Andover  pool  over  half 
of  the  matters  which  were  in  solution  at  any  given  time  would  have  been 
eliminated  by  dilution  within  a  week,  and  about  95  per  cent,  would  have 
been  eliminated  by  the  end  of  four  weeks.    At  the  Lawrence  pool,  on  the 
other  hand,  at  the  end  of  four  weeks  only  about  43  per  cent,  of  the  orig- 
inal matters  would  have  been  eliminated  by  dilution,  and  over  twenty-one 
weeks  would  have  elapsed  before  a  dilution  of  95  per  cent,  had  been 
accomplished. 

The  influence  of  these  various  factors  can  be  observed  to  a  greater  or 
less  extent  in  the  results  of  chemical  analyses  of  the  water  at  different 
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times.  At  Andover  the  water  used  for  filling  and  replenishing  the  pool 
is  quite  low  in  color,  and  this  color  has  been  further  reduced  by  con- 
tinuous refiltration.  At  Lawrence,  however,  the  water  from  the  city 
mains  is  not  only  higher  in  color  but  is  at  times  stained  with  iron,  and 
while  little  trouble  has  ordinarily  been  experienced  in  obtaining  a  water 
of  low  color  after  continuous  refiltration,  after  refilling  the  pool  the  stain 
in  the  water  was  conspicuous  for  more  than  a  week.  A  considerable  fluc- 
tuation is  to  be  observed  in  the  oxygen  consumed  values,  but  in  all  cases 
the  amount  of  oxygen  consumed  in  the  water  from  both  of  these  pools 
has  been  considerably  less  than  that  of  the  water  with  which  they  were 
first  filled.  In  both  pools  there  was  a  fairly  regular  increase  in  the  total 
nitrogen  in  the  water,  although  there  was  considerable  variation  in  the 
state  in  which  that  nitrogen  was  present  at  different  times.  No  marked 
increase  was  observed  in  the  albuminoid  ammonia  in  the  Andover  pool 
at  any  time,  nor  in  the  Lawrence  pool  during  the  five  months  after  it  was 
refilled,  although  during  the  first  nine  months  the  albuminoid  ammonia 
in  the  Lawrence  pool  was  somewhat  higher  at  times  than  in  the  water 
with  which  the  pool  was  filled.  At  Andover  the  free  ammonia  increased 
during  the  first  five  months  the  pool  was  in  operation,  and  then  grad- 
ually decreased  up  to  the  time  the  pool  was  emptied,  while  the  nitrates 
and  nitrites  increased  regularly  throughout  the  whole  period.  Practically 
the  same  changes  were  observed  in  the  nitrogen  content  of  the  water  in 
the  Lawrence  pool  during  both  the  first  and  second  periods,  although  the 
changes  were  not  quite  so  regular  as  in  the  case  of  the  Andover  pool. 
From  these  results  it  is  quite  evident  that  the  elimination  of  albuminous 
matters  was  not  entirely  the  result  of  filtration  and  dilution,  and  that 
there  was  a  large  amount  of  self-purification  taking  place  in  the  water 
in  each  of  these  pools. 

In  both  pools  a  fairly  regular  increase  in  the  chlorine  and  in  the  alka- 
linity of  the  water  was  observed.  A  considerable  portion  of  the  increase 
in  these  constituents  may  be  attributed  to  the  addition  of  hypochlorite 
of  lime  and  of  soda  ash  to  the  water,  although  the  contamination  of  the 
pool  by  the  bathers  was  undoubtedly  also  a  contributing  factor.  In  the 
Lawrence  pool  larger  amounts  of  both  chemicals  were  used,  the  attend- 
ance was  much  larger  and  the  dilution  was  less  than  at  the  Andover  pool, 
and  the  effect  of  these  factors  is  to  be  seen  in  the  higher  chlorine  and 
alkalinity  results  obtained  from  the  Lawrence  pool.  Determinations  of 
solids  were  made  on  a  few  samples  from  each  of  these  pools.  At  the 
Andover  pool  an  increase  in  total  solids  equivalent  to  about  0.28  part 
per  100,000  per  day  was  noted  between  September  15  and  October  3, 
and  an  increase  equivalent  to  about  0.1  part  per  day  was  noted  between 
January  1  and  February  28.    At  the  Lawrence  pool  an  increase  in  total 
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solids  equivalent  to  about  1.5  parts  per  100,000  per  day  was  noted  during 
the  first  ten  days  after  the  pool  was  refilled  in  September,  but  during  the 
period  of  one  hundred  and  fifty-nine  days  from  September  22  to  Feb- 
ruary 28  the  average  increase  was  only  about  0.16  part  per  day.  In  both 
of  these  pools  the  increase  in  organic  solids  as  shown  by  loss  on  ignition 
was  so  slight  as  to  be  negligible. 

The  changes  in  the  chemical  composition  of  the  water  in  these  two 
swimming  pools  are  illustrated  in  the  following  table :  — 


Average  Chemical  Analyses. 

Andover  Pool. 
[Parts  per  100,000.] 
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.09 

.0019 

.0167 

.001 

.0000  ' 

.017 

.29 

0.4 

1.3 

Jan.  24,  1912,   . 

55 

.01 

.0918 

.0292 

.024 

.0002 

.123 

.14 

1.1 

3.1 

Apr.  26,  1912,   . 

148 

.00 

.2090 

.0180 

.045 

.0045 

.237 

.02 

2.1 

3  5 

July  24,  1912,   . 

247 

.01 

.0904 

.0168 

.190 

.0320  i 

.310 

.07 

3.9 

4.8 

Oct.  3,  1912, 

182 

.02 

.0194 

.0200 

.040 

.0002 

.072 

.14 

2.0 

2.4 

Feb.  14,  1913;   . 

45  3 

.02 

.005S 

.0126 

.058 

.0008  j 

.073 

.09 

1.3 

2.8 

Lawrence  Pool. 


- 

Start1 

.25 

.0053 

.0122 

.040 

.0001 

.054 

.40 

0.4 

14 

Mar.  14,  1912,   . 

98 

.03 

.0112 

.0342 

.151 

.0000 

.1S3 

.17 

2  7 

9.2 

Apr.  24,  1912,   . 

139 

.03 

.0748 

.0442 

.056 

.0004 

.153 

.17 

3.8 

8.9 

July  1,  1912, 

206 

.02 

.0050 

.0206 

.150 

.3000 

.474 

.23 

5.1 

10.0 

Oct.  2,  1912, 

10* 

.03 

.0092 

.0122 

.037 

.0002 

.054 

.25 

1.8 

8.4 

Jan.  21,  1913,   . 

121 

.03 

.0044 

.0126 

.190 

.0002 

.204 

.15 

3.6 

13.0 

Feb.  28,  1913,   . 

159 

.03 

.0042 

.0194 

.240 

.0002 

.259 

.09 

5.1 

12.0 

1  Average  analysis  of  water  used  for  filling  pool. 

2  Refilled  September  15. 


•  Refilled  January  1. 

*  Refilled  September  22. 
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Summary  and  Conclusions. 

The  results  of  this  investigation  show  that  by  the  methods  of  filtration 
followed  the  water  in  swimming  pools  can  be  kept  low  in  color  and  hence 
satisfactory  in  this  respect.  The  bacterial  quality  of  the  water,  however, 
has  not  been  controlled  satisfactorily  by  these  filters. 

The  results  from  the  Andover  pool  during  the  time  when  disinfectant 
was  added  only  to  the  water  flowing  to  the  filters  are  so  few  that  they  are 
not  conclusive.  It  is  evident,  however,  that  as  some  portions  of  the  pool 
might  not  become  regularly  disinfected,  this  method  of  applying  the 
hypochlorite  is  not  advisable.  The  results  from  both  pools  also  show 
quite  clearly  that  occasional  disinfection,  or  regular  disinfection  at  inter- 
vals of  several  days,  cannot  be  relied  upon  to  maintain  a  water  of  low 
bacterial  content.  The  comparative  effect  of  daily  disinfection  at  the 
Andover  pool  and  tri-weekly  disinfection  at  the  Lawrence  pool  is  largely 
obscured  by  the  fact  that  the  latter  was  smaller  and  used  by  more  bathers, 
and  it  was  necessary  to  use  much  larger  amounts  of  disinfectant.  It  is 
very  probable,  however,  that  somewhat  more  uniform  results  might  have 
been  obtained  at  the  Lawrence  pool  had  the  water  been  treated  with  disin- 
fectant every  day  instead  of  every  other  day.  The  results  obtained  from 
this  pool  during  the  latter  part  of  the  investigation,  when  the  disin- 
fectant was  applied  at  night,  were  somewhat  more  uniform  than  were 
those  obtained  when  the  pool  was  allowed  to  stand  over  night  before 
disinfection. 

In  interpreting  the  results  of  this  investigation,  the  question  as  to  just 
how  much  of  a  success  disinfection  was  at  different  times  depends  some- 
what upon  the  viewpoint.  At  times  the  waters  from  both  swimming 
pools  contained  low  numbers  of  bacteria  and  were  free  from  B.  coli,  and, 
judged  by  the  usual  standards,  at  such  times  may  be  said  to  have  been 
of  good  bacterial  quality.  At  other  times,  however,  large  numbers  of  bac- 
teria were  found.  There  is  no  reason  to  doubt  that  a  complete  steriliza- 
tion could  have  been  accomplished  by  the  addition  of  a  sufficient  quantity 
of  hypochlorite  of  lime.  In  itself  a  small  excess  of  this  disinfectant  in 
the  water  probably  would  not  be  prejudicial  to  the  health  of  the  persons 
bathing  in  it,  but  the  odor  and  taste  imparted  to  the  water  by  such  an 
excess  are  objectionable,  while  at  both  the  Andover  and  the  Lawrence 
pools  complaints  have  been  made  that  the  water  caused  smarting  of  the 
eyes  at  times  when  free  chlorine  was  present.  It  is  evident,  then,  that  in 
the  case  of  the  swimming  pool  as  in  the  case  of  waters  to  be  used  for 
drinking,  the  amount  of  hypochlorite  of  lime  which  can  be  used  is  limited 
to  the  amount  which  can  be  absorbed  and  decomposed  by  the  water,  and 
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this  limit  was  reached  at  both  the  Andover  and  Lawrence  pools  during 
a  considerable  portion  of  the  investigation. 

In  the  disinfection  of  drinking  waters,  large  growths  of  bacteria  have 
been  frequently  noted  in  the  water  after  treatment,  but  in  this  case  a 
distinction  can  readily  be  made  between  high  numbers  of  bacteria  due  to 
pollution  and  high  numbers  of  harmless  saprophytic  bacteria  which 
develop  after  disinfection.  In  the  swimming  pool  the  conditions  are 
particularly  favorable  for  the  development  of  types  of  bacteria  which  are 
not  affected  by  the  amounts  of  disinfectant  used,  but  since  the  pollution 
of  the  water  and  the  growth  of  saprophytic  forms  may  occur  simulta- 
neously, no  distinction  can  be  made  between  the  various  types  of  bacteria. 
In  a  large  proportion  of  the  swimming  pool  samples  in  which  high  room 
temperature  counts  were  obtained,  the  body  temperature  counts  were 
low,  and  B.  coli  were  seldom  present  even  in  100  cubic  centimeters  of  the 
water.  If  we  assume  that  the  higb  counts  were  caused  by  growths  of 
harmless  saprophytic  bacteria,  and  there  is  much  evidence  to  support  this 
assumption,  the  water  in  these  two  swimming  pools  may  be  said  to  have 
been  of  good  bacterial  quality  the  greater  portion  of  the  time.  As  to 
whether  the  water  at  other  times  was  of  such  poor  quality  as  to  have  been 
a  menace  to  the  health  of  the  bathers,  and  as  to  what  limits  should  be 
placed  on  the  bacterial  content  of  swimming  pool  waters,  cannot  be  stated 
until  more  complete  data  regarding  the  bacteriology  and  epidemiology  of 
such  waters  are  available. 

It  is  evident,  finally,  that  under  the  conditions  prevailing  in  these 
swimming  pools  water  enters  the  ears,  noses  and  mouths  of  the  bathers, 
—  water  that  has  been  in  contact  with  some  or  all  portions  of  the  bodies 
of  other  bathers.  It  is  apparent,  moreover,  that,  notwithstanding  filtra- 
tion and  disinfection,  large  numbers  of  bacteria  are  present  at  times  in 
the  water,  and  in  the  case  of  chronic-disease  carriers  may  be  readily 
transferred  from  one  bather  to  another.  There  is,  indeed,  some  evidence, 
as  already  mentioned,  tracing  certain  epidemics  to  swimming  pools. 

The  results  of  analyses  of  the  water  from  the  Andover  and  Lawrence 
swimming  pools  have  been  given  previously ;  those  of  the  water  from  the 
swimming  pool  at  Worcester  Academy  and  from  the  pools  at  the  Cam- 
bridge and  Lowell  Young  Men's  Christian  Association,  follow :  — 
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Chemical  Analysis  of  Average  Sample  of  Water  from  the  Worcester  Academy 
Swimming  Pool,  March  17,  1913. 

[Parts  per  100,000.] 


Turbidity, 
Sediment, 
Odor, 
Color, 
Ammonia:  — 

Free,   . 

Albuminoid, 
Nitrogen  as  — 

Nitrates,     . 

Nitrites, 


Oxygen  consumed, 
Chlorine, 
Alkalinity, 
Solids:  — 

Total, 

Loss  on  ignition, 

Fixed, 


0.1100 
0.5600 
3.6000 

11.0000 
5.0000 
6.0000 


Worcester  Academy  Swimming  Pool. 
Average  Bacterial  Analyses,  March  17,  1913. 


Bacteria  per  Cubic 
Centimeter. 

B.  Coli. 

20°  C. 

40°  C. 

1  c.  c. 

10  c.  c. 

Total. 

Red. 

100  c.  c. 

Water  on  filter  (water  pumped  from 
outlet  of  pool),     .... 
Effluent  from  filter  flowing  into  pool, 
Average  sample  from  pool, 
Worcester  city  water,  tap  in  railroad 

Less  than  100 
Less  than  100 
600 

50 

20 
16 
18 

11 

16 
12 
18 

8 

0 
0 
0 

0 

0 
0 

+ 

0 

+ 
+ 
+ 

+ 

March  26,  1913,  5  P.M.,  after  Bathing  Hours.     Pool  used  by  24  Students. 


Water  on  filter, 
Effluent  from  filter, 
Sample  No.  1,  . 
Sample  No.  2,  . 


2,000 
800 

2,800 
400 


50 

25 

0 

+ 

14 

9 

0 

+ 

52 

8 

0 

+ 

40 

15 

0 

+ 

March  27,  1913,  3  P.M.,  before  Bathing  Hours. 


Water  on  filter. 
Effluent  from  filter, 
Sample  No.  1,  . 
Sample  No.  2,  . 


1,300 

310 

1,980 

7,800 


65 

21 

0 

+ 

16 

4 

0 

+ 

420 

0 

+ 

+ 

1,150 

200 

+ 

+ 

April  21,1  1913,  3.15  P.M.,  before  Bathing  Hours. 


Water  on  filter, . 
Effluent  from  filter, 
Sample  No.  1,  . 
Sample  No.  2,  . 


500 

300 

1,100 

900 


67 

25 

+ 

_t- 

26 

10 

0 

+ 

105 

6 

0 

0 

73 

12 

0 

0 

1  Pool  refilled  on  April  13. 
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Cambridge  Young  Men's  Christian  Association  Swimming  Pool. 
Bacterial  Analyses. 


1913. 

Bacteria  per  Cubic 
Centimeter. 

B.  Coli. 

Sample  from  — 

20°  C. 

40° 

C. 

1  c.  c. 

Total. 

Red. 

100  c.  c. 

Surface  of  pool 

Jan.     8  (a.m.), 

35,000 

200 

3 

+ 

+ 

Effluent  from  filter,          .... 

Jan.     8  (a.m.), 

5,000 

180 

0 

0 

+ 

Water  from  pool  going  to  filter, 

Jan.     8  (a.m.), 

26,500 

1,260 

4 

0 

+ 

Deep  well,  pump,  supplying  pool, 

Jan.  28  (a.m.), 

105 

0 

0 

0 

0 

Effluent  from  filter,                                   T 

Jan.  28  (a.m.), 

1,200 

4 

0 

0 

+ 

Surface  of  pool, 

Jan.  28  (a.m.), 

9,500 

4 

2 

0 

+ 

Surface  of  pool, 

Feb.  13  (a.m.), 

152,600 

2,900 

2 

S1 

+ 

Pump,  while  pumping,    .        .        .        . 

Feb.  13  (a.m.), 

144,000 

6,870 

4 

0 

+ 

Effluent  from  filter,          .        .        .        . 

Feb.  13  (a.m.), 

16,000 

10 

0 

s1 

+ 

Surface  of  pool,2 

Mar.  25  (a.m.), 

7 

0 

0 

0 

0 

Pump,  drawing  water  from  pool  to  filter, 

Mar.  25  (a.m.), 

5 

0 

0 

0 

0 

Effluent  from  filter,          . 

Mar.  25  (a.m.), 

2,600 

15 

0 

0 

+ 

1  Fermenting  bacteria  overgrown  by  sewage  streptococcus. 

2  Water  entering  pool  is  freshly  filtered  water  from  large  well. 


Chemical  Analysis  of  Average  Sample  of  Water  from  the  Lowell  Young  Men's 
Christian  Association  Swimming  Pool,  April  8,  1918. 

[Parts  per  100,000.] 


Turbidity, 
Sediment, 
Odor, 
Color, 


Ammonia:  — 
Free, 
Albuminoid, 

Nitrogen  as  — 
Nitrates,  . 
Nitrites,     . 


Very  slight. 
Slight. 
Very  slight. 
0.02 


0.0416 
0.0120 


0.0700 
0.0006 


Oxygen  consumed,  . 

Chlorine, 

Hardness, 


Solids:  — 
Total, 

Loss  on  ignition, 
Fixed, 


0.0800 
0.4800 
1.9000 


9.6000 
2.6000 
7.0000 
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Lowell  Young  Men's  Christian  Association  Swimming  Pool. 
Bacterial  Analyses. 


1913. 

Bacteria  per  Cubic 
.    Centimeter. 

B.  C 

OLI. 

Sample  from  — 

20°  C. 

40° 

C. 

.1  c.  c. 

1  c.  c. 

10  c.  c. 

Total. 

Red. 

100  c.c. 

Shallow  end  of  pool, 

April    3, 

10,000 

4 

3 

0 

0 

+ 

+ 

Center  of  pool, 

April   3, 

2,200 

12 

7 

0 

+ 

+ 

+ 

Deep  end,  inlet  side, 

April    3, 

3,000 

3 

2 

0 

+ 

+ 

+ 

Deep  end,  outlet  side, 

April    3, 

11,100 

9 

5 

0 

0 

+ 

+ 

Canal  water,     . 

April    3, 

2,600 

280 

220 

+ 

+ 

+ 

+ 

Shallow  end,1  . 

April  10  (a.m.), 

2,000 

1 

0 

0 

0 

+ 

+ 

Deep  end,  inlet  side,1 

April  10  (a.m.), 

600 

3 

1 

0 

0 

0 

+ 

Deep  end,  outlet  side,1    . 

April  10  (a.m.), 

700 

1 

1 

0 

+ 

0 

s2 

Canal  water,     . 

April  10  (a.m.), 

500 

70 

40 

0 

+ 

+ 

+ 

Shallow  end,3 

April  10  (p.m.), 

2,700 

7 

5 

0 

0 

+ 

+ 

Inlet  end,3 

April  10  (p.m.), 

105 

3 

3 

0 

0 

0 

S2 

Outlet  end,3 

April  10  (p.m.), 

2,200 

11 

9 

0 

0 

0 

+ 

Shallow  end,' 

April  11  (a.m.), 

110 

1 

0 

0 

0 

s2 

+ 

Inlet  end,' 

April  11  (a.m.), 

1,000 

7 

4 

0 

0 

s2 

s2 

Outlet  end,' 

April  11  (a.m.), 

1,500 

1 

1 

0 

0 

0 

+ 

Canal  water, 

April  11  (a.m.), 

500 

SO 

75 

0 

+ 

+ 

+ 

1  Before  use. 

2  Fermenting  bacteria  overgrown  by  sewage  streptococcus. 

3  After  pool  was  closed  for  the  day. 

<  Next  morning  before  cleaning  the  pool. 
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The  Effect  of  Sewage  Disposal. 


The  cities  and  towns  in  this  State  having  works  for  the  purification 
of  a  part  or  all  of  their  sewage  are  32  in  number,  and  contain  an  aggre- 
gate population,  according  to  the  census  of  1910,  of  about  450,000, — 
about  13  per  cent,  of  the  total  population  of  the  State.  At  the  sewage- 
disposal  works  now  in  operation  various  methods  of  preliminary  treat- 
ment are  employed,  but  the  method  of  final  purification  is  in  nearly  all 
cases  by  intermittent  filtration  through  sand  or  gravel,  and  soil  of  this 
character  well  suited  for  the  purpose  is  found  commonly  in  nearly  all 
parts  of  this  State. 

All  of  the  sewage-disposal  works  have  been  examined  frequently  dur- 
ing the  year,  and  samples  of  the  sewage  and  effluent  have  been  collected  at 
most  of  the  works  as  often  as  once  a  month  for  chemical  examination,  the 
results  of  which  are  summarized  in  the  tables  which  follow. 

The  most  important  of  the  new  works  begun  during  the  year  are  the 
trickling  filters  at  Brockton  and  Fitchburg. 

At  Brockton  the  sewage  of  the  city,  which  during  the  year  averaged 
1,752,000  gallons  per  day,  has  hitherto  been  purified  by  intermittent 
filtration  upon  filters  having  an  aggregate  area  of  37  acres.  The  growth 
of  the  city  having  made  necessary  an  extension  of  the  purification  works, 
a  trickling  filter  half  an  acre  in  area  has  been  constructed  near  the  sum- 
mit of  the  force-main  as  it  enters  the  filtration  area.  This  filter  is  high 
enough  to  make  it  practicable  to  refilter  the  effluent  upon  the  existing 
filter  beds. 

At  Fitchburg,  where  the  sewage  of  the  city  is  discharged  unpurified 
into  the  north  branch  of  the  Nashua  River,  intercepting  sewers  are  under 
construction  for  the  purpose  of  diverting  the  dry- weather  flow  of  sewage 
to  a  disposal  works  below  the  city.  The  plans  for  the  disposal  works 
already  approved  provide  for  the  construction  of  trickling  filters  with 
settling  tanks,  sand  filters  and  other  appurtenances  necessary  for  the 
treatment  of  the  entire  dry-weather  flow  of  sewage. 

A  considerable  amount  of  work  has  been  done  during  the  year  in  the 
improvement  of  sewage-disposal  Avorks,  notably  at  Amherst,  Brockton, 
Framing-ham,  Gardner  and  Marion. 


372 


STATE  BOARD  OF  HEALTH. 


[Pub.  Doc. 


b 


CQ 


53 


^  — 
s 


s 

Be 


O 

H 

•J 

c 


•uaSonix  TC^PPfH 


n  r.  c  *  c  m  n  j;  l:  ■-  l:  r.  --  r:  r.  -  ■-  -  -  :i  n  i^  •/  »•  ^ 
i«  s>  -  n  r:  r.  ?:  n  x  -  c  c  c.  -  x  t^  x  r.  —  -  ••■;  is  n  x  o 


OS 


•paja^n^ 


•paaaijguri 


oooooia««oo'«n<aiana     =  t-     «     -«•  o  o 
co«  -w  —  xsnnnl^xxn.:  —      :*:  ~      r—      cere  — 

C  — —  —  —  =  =  =  3  =  =  C3  =  =  0    I   —  O    IO    I   Cw  = 


c  n  c  x  c  r;  z  ^i  -  ~  x  s  c  --  c  c      »cx 


•paja^i^ 


■paaa^iyni 


X  C  C  M  N  L*  -  C  ?1  X  ?1  -  r;  -  X  L*  C  C-  N  C;  ?1  M  c:  —  LI 


OiO^'JMHaL';rtn--iONNSC10^NKCJ( 


•enuo[q3 


•pepuadsng 


•paAjossiQ 


"IB^ox 


■33JJ 


•-.i';-?-f-N^CC-'j,Ni.';csxr.i--C'.-'wu-: 
^3C^^^^c^I^=-.  e  ®  =  c-:  —  x^"f-  n  c  n  *  c  «  rax- 


"2 

DC  I- 

3 

X 

x 

l-  x 

^< 

— 

t- 

M  l- 

i- 

— 

*■ 

_- 

-r 

— 

c- 

'-'• 

— 

'-- 

— 

— 

r 

~ 

~™ 

«- 

__ 



_ 

_ 

_ 

.- 

u~ 

-r 

K 

_ 

.. 

- 

-' 

r- 

'"■ 

X 

~ 

U2  «5 

I-  re 

H 

ost^ecrj" 

X  BC  X: 

- 

'-'-' 

— 

'-" 

CJX(NC 

hN-n         ^^^-^c-j  —   _ 


iCL*cin^^N'tr:«^ 


•papuadsng 


•paAjossiQ 


'IWJL 


j  k  w  «  -  *r  c  l:  r 


ia  '-  -i  Ob  oa  csi  —  — <  do  -*  c^ 


- 1-  ~-  .-  x  go  re  u-  n  ob  re  *-e  -^  c-  Le,  t-.  x  t^  x  eo  r-  cq  - 
;  -r  x  *i  c  c  'r  t  x  x  r-  ic ■*  -^  c  cu-  r:  rj  c  t 


~  «  SC  *«  NK< 


I  TO  ^         NriiH         »^(N         ~-h         «CC» 


O  b-  CS  t-  C  t»  » 


i  c  -  -t  x  -r  >-:  r.  r.  s  r.  x  r. 


t-  *  o  m  n  u:  «  --  o  c  »--:  x  >t  l»  ?i  c.  ci  f  c  c  x  *  c  «  ^ 
-  l-  ^-  n  ^-  *i  •-  c  t-  r — I*  ic  «3  >"  N  <-e  re  —  O  —  re  r^  C:  -t  re 


'N-C^'MXCC^I 


■  c:  —  x  r-  c^  — 


•  ^  M  -  --  X  ^"  «  N  N  N  -  X  X  X  f  1  f  X  N  i-':  »  *  o 

•r  c  re  m  ~  ^  >••:  x  ^t  n  x  c  r:  't  --  —  t*  x  n  «  ci  —  r  j  -t  p 


C^-"*1  —  x  ^  -?  o  CC' 


:e-i  —  rfc-crc^-c^T^cec-i  —  c^^co 


•papuadsng 


*p3A|0SSIQ 


'I^ox 


)  -*■  e>i  —  iC  t 


c  weec  t-WN  —  NMCCr^NN— "r^  ON009O  3  — 

ONX^-MNXCtCCXiTrNOXClirOC.Ci'J'C-I 


ci  x  x  r:  r-  <*  i.t  rrx  ?>  ^  c  ^  *r  m  ^  r:  "  •-  u-  ^  r:  x  c  c 
n  c  c  x  -  t  r:  c  n  x  -c  ■?  c  **  x  *r  *  -  f  n  n  n  c:  -  n 

r-  ad  ci  re  00  re  x;  c:  -*<  io  O oc  *-e  —  —  —  cr.  «-e  re  c:  x  ~i  t^  x  M 
irr  re  ue  —  c*i  i-e  re  re  re  Le  re—  f  t-e  -t  e-i  o  C".  re  re  re  n  ei  —  Le 


X  c  ru-  r:  c  ?i  n  ^  c  c  l-  l-  l-  rr  "  ?:  n  l*  l-  ri  '/.  -  « 
cxci^rcx-t^.Le'-'N^c;  —  iccxt-etc-  —  ?:cm 

-r  —  x  x  r-  «-e  «-e  r-  »-e  c;  d  -r  c.  c;  —  x  c  c  re  x  x  r-  x  ae 

NNL-n^/.xc»c  i-e  o  i--  t-  •Cfj^MTC'.-ri-rc 


6  rS  ■"• 


u    .    .-sfil 


S2-2g2sgg-gS-2cTo -o jj  '-^  =  --Ht_E-xx 


No.  34.] 


EFFECT  OF  SEWAGE  DISPOSAL. 


373 


"a 

=3 


| 


r-o 


ft.    „ 


1 


B$ 


o 


< 


■xi38oji!X  lispiafji 


OS 


n  -<  n  ^-  c  m  n      cr  r-  ■-  ^  r.  i.*  w  c  ci  1 1*  -  m  s  u*  x 


I  M  c  -r  -  —  9 1  K  en 


*t  15  -  m  ^  >■':  v:  ■ 


-praiM 


•pajaiiyuxi 


C  O  -h  o  —  00 


MO-CMNSC5Q        O  t'-        "3        ^TO 

-.0  o  —  co  x  v:  co  co  o      e:  co      t  -      /  w 

O-*OOO0O0O        -*0        O        O  -V 


O  O  O  O  CJ  O  CO 

«  n  ic  «  c  ^  x 

CO  -*  O  1—  CM  CI  <M 


—  o  0  o  -"f  -*•  ^r  *c  o      o  -*      o      <*  o 
MSClCN-fCCO       wco       ci       co  r» 

I     •    •  I     •        •    ■ 


•pojainj 


•paja^gufi 


COOiCXNiCO 

co  uo  co  *o  r»  o  ro 


S8 


CO  -*  00  UO  C*  t»  CO 


CCCOCO-*f«^COCOCO-HCOOOCl'^'*»<^COC© 


m 00 ci o  w  « <h  ci  o  o  t* 

CO  -h  OO  C5  CO  -*  CO 
HO  CO  CI  CO  -**«  -h  CO 


oc*ooooooo^r>-u5"ococ 
^  ^  -h  n  ci  m  -  -i  >c  rj  : 


•8UTJ0|tl3 


^Nrt-xot 


oc  co  oc  »o  —  (O  h-  o  —  ci  o  —  01  ro  co  »  -* 

fCOOTj<NXOOC5^^h.C100XOCliN 
t'-iOCOifiCOOiOOOCOWO'^UOCOOOCJCCCO 


•papoadsng 


•paAJOSSTQ 


*I^ox 


*aaj£ 


OOffiO'J'OiOONNSJiC^'^Tf  !Oift 
CI  M  M  CI  ^  C^  N  ^  O  M  fO  CI  W  ©  ^  CO  CO 


00  ~h  o  CI  CI  cs  c 
M*  10  to  10  CO  t—  t 


»o  -*  C*  CI  o  t-  co  o  —  00  »c  co  ro  O  iO  00  "•* 

■M'^kOTj<f-COCOW'H«Tf(NTfO«^^ 


CO  Tf  CO  CI  CO  o  CO 
CO  00  CO  CD  »C  if  J  N 


t^NONCOiflOCOiH^XlfJNCIClCOcN 


lO  "0  t*-  00  »-l  ~H  Tj< 

CI  iO  CO  co  o  co  uo 


lNlON^■'tc^x^;'J', 


co©»oicw-<a«oiHNOO«*co^o 

-^^^CO-H»«COCO'-HCO'^CJi«iO«-'COCO 


•papuodeng 


•paA|oseiQ 


"IWX 


'  CO  CD  CO  iO  CO        OOOCOONrOiflNMCOt"-*-*^ 
»OCl^«rjOHtH^O^COCOOa«DNN 

t^.t^o-HTj'tDirscs-HU5'^co05w5cocao 


>C  CO  X  N  O  N  lO         WiOiCOWMCCNWCiCC'NCCO 

h  -  x  -  x  o  3  ?i  ?i  c  r:  1^  o  x  cs  o  M 

oc^x^OlflOcoc^'*clClOcocoN^■* 


lOt^^COCOCICO         MiCMO«OMiO^OiOH''fOXNM 
■^X-^OCO^t^        cfc0C--t*CJNXC0(N-H^'ONW5X'O 

CO  CO -H  CO  Ci  t*  W0        NOCSad*»^iflN^NNCJ--«i!« 
_  _  r  !  CI  1—  — <  <- 'CO         -H^^CIC-J^N^ 


374 


STATE  BOARD  OF  HEALTH. 


[Pub.  Doc. 


= 
^ 


S  Q 
§>  J! 

©  ?: 


f  * 

C  o 
S 


DQ 


I 


O 

S3 

pa 

- 
< 


spag 

•(saioy) 
a3pn[g   jo  Baay 

.350 
.730 

.300 

.  150 

1   III  10 

.860 

.  700 

.750 
.130 

.005 
.040 

•(sjnoH) 
jo  pouaj  a^Buiixojddy 

io      ■■*           ■-*•      Tj  i-o   M      co  ■*< 

CO  -*      I                «  CI     1      1    -             II 
r    |      ti    1      1     J_     1      :i   m«  3    M\S  |      1 

cvi      ea           —      c«  k      —  ci 

a 

z 

2 

0 
X 

O 

•aSte-uag  par^ag 

9.86 
5.91 
12.23 
•  3.41 
5.83 
7.97 
7.48 

6.82 
9.45 
5.42 

34.70 
5.45 

23.41 

•a§BAiag  Airay; 

114.10 

10.23 
6.28 

13.74 
3.41 
5. 98 
7.89 
7.21 

17.99 
8.21 
8.34 
5.41 

81.48 
4.48 

23.64 

a 
a 

s 
p 
•/. 

o 
o 

z 
a 

0 

►< 
O 

•paAouiaj 

•^aao  jaj 

•aSBAvag  pap;ag 

9.59 
4.45 
6.95 
12.89 
1.28 
4.40 
6.18 
4.62 
5.18 
5.56 
4.71 
4.31 
12  17 
5.67 
5.33 

•aSB.Mag  AiBjj 

20.22 
9.64 
13.43 
23.40 
2.21 
8.38 
9.54 

8.56 

7.06 
7.45 
9.31 
6.63 
16.96 
6.10 
7.02 

5 

o 

2 
s  ■* 

i=  z 

■paAouiaj 

OCCU3L*^^«^'^'CCWMrt 

•aSBAiag  papiag 

•aSe.uag  .uBy 

t^C^«XC5«CnNCMNML'5 

<M  — —  (M         —  —  —  —  ,-, 

. 

0 

■     a 

z 

a 

Bi 

•/. 

P 

X 

•paAOmai 

■%U3Q  jaj 

00  —  OO  — «  C:  CO  oc  r^  =  ro  —  XCO—  CO 

•aSB.^ag  pa^ag 

o»oqp>oc0eoeqoaousooooio 

XNO—«S^,C;f)X?lC'lr7-JffiN 

_,               (M               —               — .               rHt-HH 

•aSBAiag  mbjj 

53.28 
34.32 
64  92 
98.34 
8.17 
30.75 
37.22 
28.15 
22.71 
19.70 
27.02 
19.90 
34.38 
20.07 
16.96 

City  or  Town. 
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Nortli  Attleborough, 
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Gardner  (Tenipleton  area), 

Milford 

Southbridge, 

Worcester, 

Northbridge,   . 

Norwood, 

Leicester, 

Amherst, 
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Table  Xo.  4.  —  Average  Results  of  the  Analyses  of  Samples  of  Effluent  (arranged 
in  Order  of  Amount  of  Albuminoid  Ammonia.) 

[Parts  in  100,000.] 


City  or  Town. 


North  Attleborough, 

Concord, 

Stockbridge,  • 

Marlborough, ' 

Marion, 

Spencer, 

Milford, 

Pittsfield,  i 

Amherst, 

Natick, 

Clinton,  " 

Framingham,1 

Westborough,1 

Norwood,     . 

Southbridge, l 

Leicester, 

Gardner  (Gardner  area), 

Hudson, 

Northbridge, 

Andover,  •    . 

Brockton, '  . 

Hopedale,    . 

Worcester,    . 

Gardner  (Templeton  area),' 


.09 

.00 
2fl 
.07 

.19 

.17 


2> 


18 


21 
.13 
.27 
.10 


39 


.32 


-  - 

"I 

_  =s 

=3   > 


18.27 
21.78 
25.47 
41.58 
19.69 
24.32 
43.36 
36.07 
29.88 
32.91 
34.78 
36.65 
28.61 
71.94 
26.48 
29.18 
41.02 
113.67 
23.96 
27.19 
43.82 
33.82 
62.10 
35.81 


Ammonia. 


.06 

.25 

.17 

.50 

.20 

.54 

.69 

.39 

.73 

1.16 

.66 

1.74 

.41 

1.23 

1.91 

.67 

1.46 

1.21 

.65 

1.99 

3.18 

1.31 

2.17 

2.16 


<_; 


_  a 


.0116 
.0123 
.0345 
.0357 
.0366 
.0376 
.0393 
.0440 
.0549 
.0575 
.0665 
.0699 
.0723 
.0755 
.0869 
.09S4 
.1013 
.1016 
.1073 
.1107 
.1117 
.1156 
.1504 
.1S17 


2.99 
3.48 
2.79 
7.86 
3.65 
5.50 
9.79 
4.69 
8.60 
6.57 
5.27 
8.40 
4.88 

29.80 
5.95 
4.06 
6.32 

45.00 
4.38 
6.85 

12.03 
5.00 

13.83 
6.76 


Nitrogen 


.4943 
.5858 
.3026 

1.8469 
.4583 
.4767 

1.5040 

1.0311 
.6100 
.4757 
.8908 
.2477 

1.1525 
.1908 
.1959 
.6066 

1.9038 
.8317 
.9233 
.1202 
.4068 

2.1300 
.2206 
.9193 


.0018 
.0020 
.0033 
.0045 
.0022 
.0056 
.0087 
.0098 
.0109 
.0215 
.0066 
.0121 
.0283 
.1557 
.0123 
.0128 
.0193 
.0197 
.0083 
.0073 
.0125 
.0063 
.0148 
.0230 


.20 

.19 

.36 

.38 

.39 

.51 

.51 

.52 

.62 

.59 

80 

.91 

.70 

1.18 

.96 

.95 

.80 

.99 

.75 

1.04 

1.53 

.92 

1.82 

1.32 


.0056 
.0103 
.1762 
.0169 
.0832 
.2423 
.0591 
.0126 
.1750 
.5408 
.3766 

1.5029 
.0S35 

1.0191 

1.6600 
.1622 
.1919 
.2S30 
.0293 
7S75 

1.9700 
0386 

2.6100 
2193 


Samples  from  two  or  more  underdrains  combined  in  one  average. 
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Table  No.  5.  —  Efficiency  of  Sand  Filters  (arranged  in  Order  of  Per  Cent. 
Removal  of  Albuminoid  Ammonia). 

[Parts  in  100,000.] 


Free  Ammonia. 

Total  Albuminoid 
Ammonia. 

Oxygen  consumed. 

City  ob  Town. 

Ap- 
plied 
Sew- 
age. 

Efflu- 
ent. 

Per 

Cent. 

re- 
moved. 

Ap- 
plied 
Sew- 
age. 

Efflu- 
ent. 

Per 

Cent. 

re- 
moved. 

Ap- 
plied 
Sew- 
age. 

Efflu- 
ent. 

Per 
Cent. 

re- 
moved. 

Concord,  .... 

2.14 

.25 

88 

.56 

.0123 

98 

4.32 

.19 

96 

Spencer 

5.68 

.54 

91 

1.26 

.0376 

97 

1 

7.23 

.51 

93 

Framingham,    . 

6.11 

1.74 

72 

1.50 

.0699 

95 

11.13 

.91 

92 

North  Attleborough, 

1.15 

.06 

95 

.18 

..0116 

94  ' 

1.28 

.20 

84 

Marlborough,    . 

5.18 

.50 

90 

.57 

.0357 

94 

4.45 

.38 

91 

Gardner  (Gardner  area),  . 

5.40 

1.46 

73 

1.76 

.1013 

94 

13.61 

.80 

94 

Amherst, 

2.56 

.73 

71 

.88 

.0549 

94 

5.33 

.62 

88 

Natick,      .... 

3.67 

1.16 

68 

.85 

.0575 

93 

5.78 

.59 

90 

Milford,     .        .        .        . 

3.92 

.69 

82 

.61 

.0393 

92 

5.18 

.51 

90 

Brockton, 

6.77 

3.18 

53 

1.33 

.1117 

92 

12.89 

1.53 

88 

Westborough,    . 

3.14 

.41 

87 

.84 

.0723 

91 

4.97 

.70 

86 

Pittsfield, 

2.04 

.39 

81 

.51 

.0440 

91 

3.65 

.52 

86 

Norwood, 

4.07 

1.23 

70 

.84 

.0755 

91 

12.17 

1.18 

90 

Clinton 

3.84 

.66 

83 

.69 

.0665 

90 

6.95 

.80 

89 

Marion 

1.22 

.20 

84 

.33 

.0366 

89 

2.18 

.39 

82 

Hudson,    . 

4.52 

1.21 

73 

.91 

.1016 

89 

9.59 

.99 

89 

Stockbridge, 

1.33 

.17 

87 

.29 

.0345 

88 

1.89 

.36 

81 

Southbridge,     . 

5.22 

1.91 

63 

.74 

.0869 

88 

5.55 

.96 

83 

Worcester, 

3.64 

2.17 

40 

1.29 

.1504 

88 

12.68 

1.82 

86 

Andover,  .... 

5.50 

1.99 

64 

.84 

.1107 

87 

6.18 

1.04 

83 

Leicester 

3.55 

.67 

81 

.71 

.0984 

86 

5.67 

.95 

83 

Northbridge,     . 

3.77 

.65 

83 

.65 

.1073 

84 

4.31 

.75 

83 

Hopedale, 

4.90 

1.31 

73 

.71 

.1156 

84 

4.40 

.92 

79 

Gardner  (Templeton  area) 

4.38 

2.16 

51 

.74 

.1817 

76 

4.62 

1.32 

71 
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Table  Xo.  6.  —  Filter  Effluents  arranged  according  to  the  Amount  of  Nitrates  in 

the  Effluent. 

[Parts  in  100,000.] 


City  or  Town. 


Hopedale, 

Gardner  (Gardner  area), 

Marlborough,  . 

Milford 

West  borough, 

Pittsfield, 

Northbridge,  . 

Gardner  (Templeton  area), 

Clinton 

Hudson, 

Amherst, 

Leicester, 

Concord, 

North  Attleborough , 

Spencer,  .... 

Natick 

Marion,    .... 

Brockton, 

Stockbridge,    . 

Framingham, 

Worcester, 

Southbridge, 

Norwood, 

Andover, 


Nitrogen  as 


Nitrates  in 
Effluent. 


2.1300 

1.9038 

1.8469 

1.5040 

1.1525 

1.0311 

.9233 

.9193 

.8908 

.8317 

.6100 

.6066 

.5858 

.4943 

.4767 

.4757 

.4583 

.4068 

.3026 

.2477 

.2206 

.1959 

.1908 

.1202 


Nitrites  in 
Effluent. 


.0063 
.0193 
.0045 
.0087 
.0283 
.0098 
.0083 
.0230 
.0066 
.0197 
.0109 
.0128 
.0020 
.0018 
.0056 
.0215 
.0022 
.0125 
.0033 
.0121 
.0148 
.0123 
.1557 
.0073 


Iron  in 
Effluent. 


.0386 

.1919 

.0169 

.0591 

.0835 

.0126 

.0283 

.2193 

.3766 

.2830 

.1750 

.1622 

.0103 

.0056 

.2423 

.5408 

.0832 

1.9700 

.1762 

1.5029 

2.6100 

1.6600 

1.0191 

.7875 


Total 

Albuminoid 

Ammonia 

in  Applied 

Sewage. 


.71 
1.76 
.57 
.61 
.84 
.51 
.65 
.74 
.69 
.91 
.88 
.71 

.56 

> 
.18 

1.26 
.85 
.33 

1.33 
.29 

1.50 

1.29 
.74 
.84 
.84 
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FOOD  AND  MUG  INSPECTION. 


The  report  of  the  chief  analyst  presents  in  detail  the  work  of  this  depart- 
ment for  the  year  ended  Nov.  30,  1912.  The  following  personnel  com- 
prised the  laboratory  force:  — 


Hermann  C.  Lythgoe, 
Charles  H.  Hickey, 
Lewis  I.  Nurenberq, 
Clarence  E.  Marsh,  . 


Chief  Analyst. 
First  Asst.  Analyst. 
Second  Asst.  Analyst. 
Third  Asst.  Analyst. 


Horace  F.  Davis, 
Daniel  E.  McCarthy, 
Frederick  L.  Marion, 
Maurice  P.Crowe,  . 


Inspector. 
Inspector. 
Inspector. 
Inspector. 


The  number  of  samples  examined  during  this  period,  together  with  a 
summary  of  work  done  since  the  passage  of  the  law  in  1882,  follows :  — 

Food  and  Drug  Inspection  (1882-1912). 


Years. 

Summary. 

1912. 

Total, 
1882-1912. 

Number  of  samples  of  milk  examined,      ....... 

Number  of  samples  below  standard,          ....... 

Number  of  samples  of  other  kinds  of  food  examined  (not  milk),    . 

Number  of  samples  of  good  quality, 

Number  of  samples  adulterated,  as  defined  by  the  statutes,   . 

Number  of  samples  of  drugs  examined, 

Number  of  samples  of  good  quality, 

Number  of  samples  adulterated,  as  denned  by  the  statutes,    . 

Total  examination  of  food  and  drugs 

Total  samples  of  good  quality, 

Total  samples  not  conforming  to  the  statutes, 

4,900 
3,603 
1,297 

1,301 

1,034 

267 

1,416 

1,200 
216 

7,617 
5,837 
1,780 

120,594 
79,831 
40,763 

68,961 
56,140 
12,821 

23,770 
16,053 
7,717 

213,325 
152,024 
61,301 

Section  7  of  chapter  75  of  the  Revised  Laws  provides  that  the  State 
Board  of  Health  "shall  annually  report  to  the  general  court  the  number 
of  prosecutions  made  under  the  provisions  of  sections  sixteen  to  twenty- 
seven,  inclusive,  and  an  itemized  account  of  the  money  expended  in  carry- 
ing out  the  provisions  thereof;"  and  in  accordance  with  this  provision  the 
following  report  is  made. 

The  total  number  of  prosecutions  entered  during  the  fiscal  year  ended 
Nov.  30,  1912,  was  121.  Of  these,  111  resulted  in  conviction,  9  were  dis- 
missed by  order  of  the  court  and  1  defaulted.  There  are  16  cases  pending 
on  appeal  to  the  Superior  Court. 

The  amount  paid  in  fines  was  $2,805,  which  brings  the  sum  total  to 
$90,959.64. 
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Prosecutions. 
The  following  table  presents  the  statistics  relative  to  the  prosecutions 
which  have  been  conducted  under  the  food  and  drug  acts  since  the  begin- 
ning of  work  in  1883  (Revised  Laws,  chapter  75,  sections  16  to  27):  — 


Number 

of  Complaints  entered  in  Court 

Year. 

Food 

and  Other 

Articles 

(not 

including 

Milk). 

Drugs. 

Milk. 

Total. 

Convic- 
tions. 

Fines 
imposed. 

1883 

- 

5 

4 

9 

8 

-i 

1884, 

2 

1 

45 

48 

44 

-» 

1885,' 

50 

1 

68 

119 

103 

-1 

1886,3 

10 

- 

10 

20 

19 

-» 

1887, 

30 

- 

34 

64 

60 

-l 

1888, 

22 

- 

43 

65 

61 

S2.042  00 

1889, 

74 

- 

66 

140 

124 

3,889  00 

1890, 

7S 

- 

24 

102 

96 

3,919  00 

1891, 

96 

5 

49 

150 

135 

2,668  00 

1892, 

52 

12 

72 

136 

123 

3,661  70 

1893, 

26 

3 

67 

96 

92 

2,476  00 

1894, 

14 

- 

76 

90 

77 

2,625  00 

1895, 

13 

11 

68 

92 

86 

2,895  30 

1896, 

7 

- 

68 

75 

74 

2,812  20 

1897, 

13 

1 

51 

65 

64 

2,756  60 

1898, 

10 

- 

54 

64 

62 

2,060  98 

1899, 

19 

2 

26 

47 

45 

1,432  66 

1900, 

45 

5 

44 

94 

89 

1,890  70 

1901, 

30 

- 

65 

95 

90 

1,874  70 

1902, 

25 

O 

48 

76 

74 

2,617  98 

1903, 

34 

1 

44 

79 

70 

1,297  66 

1904, 

6 

6 

50 

62 

57 

1.509  00 

1905, 

209 

27 

77 

313 

275 

8,486  00 

1906,* 

177 

60 

171 

409 

383 

7,316  00 

1907, 

123 

63 

147 

333 

290 

6,546  00 

1908, 

76 

138 

219 

433 

386 

8,300  30 

1909, 

72 

44 

180 

296 

267 

5,666  74 

1910, 

112 

26 

119 

257 

244 

5,395  21 

1911, 

49 

30 

82 

161 

147 

4,015  91 

1912, 

20 

36 

65 

121 

111 

2,805  00 

1  No  record  kept. 
1  To  May  1,  1886. 


a  Four  months  only. 

*  Fourteen  months,  from  Sept.  30,  1905. 


No.  34. 


FOOD  AND  DRUG  INSPECTION, 


385 


The  nature  of  the  offences  brought  to  the  attention  of  the  courts  during 
the  year,  the  names  of  the  defendants,  the  places  where  the  offences  were 
committed,  the  dates  of  trial  or  indictment,  and  the  results  of  the  prose- 
cutions, are  set  forth  in  the  following  table:  — 


For  i 

Sale  of  Milk  not  of  Good  Standard  Quality. 

Name. 

Place. 

Percentage 
of  Total 
Solids. 

Date. 

Result. 

Smith,  Wm.  H 

Attleborough,     . 

12.071 

May  22,   1912 

Conviction. 

Reinhardt,  Alex., 

Becket, 

11.58' 

Oct.    17,  1912 

Conviction. 

Kennelly,  Martin, 

Billerica,     . 

11.10* 

Aug.     9,  1912 

Conviction. 

Swanson,  Anton  W., 

Billerica,     . 

11.36* 

Oct.    11,  1912 

Conviction. 

Lapham,  Edward,  Jr., 

Carlisle, 

11.12* 

Aug.  30,  1912 

Conviction. 

Elliot,  Charles  L.,  Jr., 

Danvers,     . 

10.10* 

Sept.  14,  1912 

Conviction. 

Higgins,  John  E., 

Danvers,     . 

10. 14i 

Sept.  14,  1912 

Conviction.  * 

Bussiere,  Frank  X., 

Dartmouth, 

10.36* 

Jan.      9,  1912 

Conviction. 

Gracie,  John  S.,    . 

'Dartmouth, 

9.941 

June    8,  1912 

Dismissed.4 

Paradis,  Joseph,    . 

Dartmouth, 

8.30* 

Jan.      5,  1912 

Conviction. 

Perry,  Joseph, 

Dartmouth, 

10.44* 

Jan.     5,  1912 

Conviction. 

Spittle,  Thomas  E., 

Essex, 

9.84* 

Sept.  21,  1912 

Conviction.' 

Spittle,  Thomas  E., 

Essex, 

9.74» 

Sept.  21,  1912 

Conviction.1 

Amoral,  Jesse  D., 

Fall  River, 

10.67* 

Nov.    5,  1912 

Conviction. 

Levalley,  Alexander  G. 

, 

Fitchburg, 

10.105 

Nov.  29,  1912 

Conviction. 

Bradford,  Robert, 

Framingham, 

11.26* 

Jan.    16,  1912 

Conviction. 

Bradley,  Thomas, 

Gloucester, 

10.56* 

Jan.    13,  1912 

Conviction. 

Carter,  John, 

Gloucester, 

11.06* 

Sept.  21,  1912 

Conviction.3 

Spittle,  Thomas  E., 

Gloucester, 

9.32* 

Aug.  24,  1912 

Conviction.3 

Waldron,  Geo.  E., 

Gloucester, 

7.68* 

Aug.     7,  1912 

Conviction.1 

Waldron,  Geo.  E., 

Gloucester, 

8.42* 

Sept.  21,  1912 

Conviction.3 

Zakszewski,  Marian, 

Hadley, 

10.26* 

July    19,  1912 

Conviction.3 

Webster,  Isaiah,    . 

Haverhill,  . 

10.94* 

June  29,  1912 

Conviction. 

Bod  well,  Frank,    . 

Ipswich, 

9.00* 

July   22,  1912 

Conviction. 

Reidenbach,  Jacob, 

Kingston,   . 

7.98* 

May   28,  1912 

Conviction. 

Reidenbach,  Jacob, 

Kingston,   . 

9.05* 

May   28,  1912 

Conviction. 

Frye,  Bert  M., 

Leominster, 

9.76' 

Nov.  22,  1912 

Conviction. 

Frye,  Bert  M.,      . 

Leominster, 

9.52« 

Nov.  22,  1912 

Conviction. 

Fletcher,  Daniel  C, 

Littleton,    . 

11.80* 

May   25,  1912 

Conviction. 3 

Fletcher,  Daniel  C, 

Littleton,    . 

10.26* 

May   25,  1912 

Conviction. 

Stowell,  Robert  W., 

Lowell, 

11.48* 

Aug.     9,  1912 

Conviction. 

1  Removal  of  cream'alleged  in  complaint. 
*  Addition  of  water  alleged  in  complaint. 
3  Appealed  to  upper  court;  case  pending. 


*  Dismissed  by  order  of  the  court. 
6  Skimmed  milk;  cans  not  marked. 
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For  Sale  of  Milk  not  of  Good  Standard  Quality 

—  Concluded. 

Name. 

Place. 

Percentage 
of  Total 
Solids. 

Date. 

Result. 

Hood,  H.  P.,  &  Sons,   . 

Lynn, 

8.901 

Jan. 

24,  1912 

Dismissed.* 

Stanford,  Carl  C, 

Lynn, 

10.75s 

Mar. 

13,  1912 

Conviction. 

Finegold,  Frank,  .... 

Maiden, 

11.48' 

Oct. 

22,  1912 

Conviction. 

Cross,  Frank  W 

Melrose, 

11.401 

Mar. 

14,  1912 

Conviction. 

Varley,  Ralph  C 

Melrose, 

11.661 

Mar. 

22,  1912 

Dismissed.2 

Gracie,  John  S.,    . 

New  Bedford, 

11.681 

Dec. 

10,  1911 

Conviction. 

Gracie,  John  S 

New  Bedford, 

8.181,' 

Dec. 

10,  1911 

Conviction. 

Carey,  Marcus  L., 

North  Andover, 

10.30' 

July 

18,  1912 

Conviction. 

Doherty,  Patrick, 

North  Andover, 

8.34« 

June 

12,  1912 

Conviction. 

Doherty,  Patrick, 

North  Andover, 

2.79V 

June 

12,  1912 

Dismissed.2 

Doherty,  Patrick, 

North  Andover, 

8.42 

JuDe 

12,  1912 

Conviction. 

Putnam,  Willard  0.,     . 

North  Andover, 

3.36* 

June 

12,  1912 

Conviction. 

Johnson,  Owen  N 

North  Attleborough,  . 

11.16' 

May 

22,  1912 

Conviction. 

Perkins,  Arthur  L.,       . 

Peabody,    . 

10.84' 

Jan. 

27,  1912 

Conviction. 

Beckford,  Josiah  W.,     . 

Plymouth, 

11.30' 

May 

14,  1912 

Conviction. 

Bowen,  Murry,     .... 

Rehoboth, 

11.50' 

Feb. 

8,  1912 

Conviction. 8 

Dugan,  Patrick  J., 

Salem, 

10.78' 

Jan. 

27,  1912 

Conviction. 

Cheney,  Ira,          .... 

Saugus, 

11.68' 

Aug. 

22,  1912 

Conviction. 

Simons,  Manuel  F 

Somerset,    . 

9.541,' 

Feb. 

6,  1912 

Conviction. 

Dart,  Arthur  A.,  . 

Stow, 

4.30' 

Dec. 

28,  1911 

Conviction. 

Kolodziey,  Onufry, 

Taunton,    . 

11.12' 

May 

1,  1912 

Conviction. 

Heath,  DeWitt  C 

Tyring  ham, 

5.64' 

Aug. 

29,  1912 

Conviction. 

Boston    Condensed    Milk    Com- 

Watertown, 

11.74 

Aug. 

6,  1912 

Dismissed.2 

pany. 
Owens,  William 

Watertown, 

8.88' 

Mar. 

21,  1912 

Conviction. 

Viles,  Henry  L 

Weston, 

12.06' 

Dec. 

29,  1911 

Conviction. 

Silva,  Jack  A.,      .... 

Westport,    . 

8.08' 

Jan. 

9,  1912 

Defaulted. 

Godfrey,  Chester  G 

Williamstown, 

10.50' 

Oct. 

25,  1912 

Conviction. 

Flynn,  Michael  J., 

Winchester, 

11.80' 

Dec. 

11,  1911 

Conviction. 

Hood,  H.  P.,  &  Sons,  . 

Winchester, 

11.941 

July 

16,  1912 

Conviction. 

Hood,  H.P.,  &  Sons,   . 

Winchester, 

11.871 

July 

16,  1912 

Conviction. 

Hood,  H.  P.,  &  Sons,  . 

Winchester, 

11.881 

July 

16,  1912 

Conviction. 

Dobbins,  Patrick  P.,    . 

Woburn, 

11.45' 

Apr. 

6,  1912 

Conviction. 

Marion,  Nathan  H., 

Woburn, 

11.72' 

Apr. 

6,  1912 

Conviction. 

1  Removal  of  cream  alleged  in  complaint. 

*  Dismissed  by  order  of  the  court. 

'  Addition  of  water  alleged  in  complaint. 


4  Addition  of  coloring  matter  alleged  in  complaint. 
'  Appealed  to  upper  court;  case  pending. 
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For  Sale  of  Adulterated  Cream. 

Name. 

Place. 

Adulterant. 

Date. 

Result. 

Mitchell,  Robert, 

Xew  Bedford,  . 

Formaldehyde,    . 

Mar.  22,  1912 

Conviction. 

For  Sale  of  Adxdterated  Foods  Other  than  Milk  and  Milk  Product*. 

Hamburg  Steak. 


Alpert,  Morris,    . 
Davis,  Guy  F.,   . 
McDonald,  Hector  D. 
United  Fisheries  Co., 
Roberts,  Belanic  L.,   . 


Ferrari,  Annival, 

Boston, 

Sulphurous  acid. 

Mar.   12,  1912 

Conviction. 

Mince  Meat. 

Skerry,  Hilton  E., 

Lynn, 

Benzoic  acid, 

Jan.    11,  1912 

Conviction. 

Sausage. 

Boston, 

Gloucester, 

Gloucester, 

Gloucester, 

Worcester, 


Sulphurous  acid, 

Cereal, 

Cereal, 

Decomposed, 

Cereal, 


Feb. 

1, 

1912 

Oct. 

31, 

1912 

Oct. 

31, 

1912 

Oct. 

31, 

1912 

Feb. 

3, 

1912 

Conviction. 
Conviction.1 
Conviction. l 
Conviction. 
Conviction. 


Pork  Sausage. 


Schlopp,  Christian  L., 
Weitz,  Carl  A.,    . 


Boston, 
Boston, 


Cereal, 
Cereal, 


Mar.  28,  1912 
Feb.   13,  1912 


Conviction. 
Conviction. 


Herring. 


Siegel  Company,  Henry, 


Boston, 


Decomposed, 


Nov.  27,  1912 


Conviction.1 


Maple  Syrup. 


N.  E.  Maple  Syrup  Com- 

Cambridge, 

Cane  sugar, 

Jan.    23,  1912 

Conviction.  > 

Linnane,  Thomas, 

Lowell, 

Cane  sugar, 

Dec.  22,  1911 

Conviction. 

Rockwell,  Chas.  A.,    . 

Lowell, 

Cane  sugar, 

Dec.  22,  1911 

Conviction. 

Tomato  Catsup. 


Dickinson,  F.  H., 
Grocers  Supply  Company, 


Boston, 
Fall  River, 


Decomposed, 
Benzoic  acid, 


May    29,  1912 
Feb.   20,  1912 


Seized       and 

destroyed. 
Conviction. 


1  Appealed  to  upper  court;  case  pending. 


388 


STATE  BOARD  OF  HEALTH. 


[Pub.  Doc. 


For  Sale  of  Adulterated  Foods  Other  than  Milk  and  Milk  Products  —  Concluded. 

Cideb  Vinegar. 


Name. 

Place. 

Adulterant. 

Date. 

Result. 

Grocers  Supply  Company, 

Fall  River, 

Acidity     below     legal 
standard. 

Feb.  20,  1912 

Conviction. 

Olive  Oil. 

Noise,  Antonino, 

Waltham, 

Cotton-seed  oil,   . 

Sept.  18,  1912 

Conviction. 

Broken-out  Eggs. 

Eisenberg,  Joseph, 
Standard  Egg  Company,    . 

Boston, 
Boston, 

Decomposed, 
Decomposed, 

Apr.   24,  1912 
Oct.      4,  1912 

Conviction. 
Conviction. 

Cox,  Arthur  E.,  . 


Lime  Juice. 


Boston,      .         .      Water,  not  marked,     .     Aug.  29,  1912     Conviction 


Marshmallow. 


Woolworth,  F.  W.,  &  Co.,    .     Boston,      .        .      Sulphur  dioxide,  .     Feb.     7,  1912     Conviction 


For  Sale  of  Adulterated  Drugs. 

Alcohol. 


Welsh,  John  H., 


Boston, 


Deficiency  in  strength,     Mar.     2,  1912      Dismissed.1 


Denatured  Alcohol. 


Broderick,  Wm.  L. 
Gray,  Chas., 


Weiner,  Paul, 
Smith,  Geo.  W.,  . 
Glesman,  A.  F.,  . 


Haverhill, 
Somerville, 


Wood  alcohol ;  not  cor- 
rectly marked. 
Not  labeled, 


Dec.  21,  1911 
Mar.   12,  1912 


Conviction. 
Conviction. 


Spirit  of  Anise. 


Boston, 
Fall  River, 
Holyoke,  . 


Deficiency  in  strength, 
Deficiency  in  strength, 
Deficiency  in  strength, 


May  22,  1912 
Dec.  14,  1911 
Aug.     5,  1912 


Conviction. 
Conviction. 
Conviction. 


Smith,  Geo.  W., . 
Wright,  Fred  H., 


Camphor  Liniment. 


Fall  River, 
Taunton,  . 


Deficiency  in  strength, 
Deficiency  in  strength, 


Dec.   14,  1911 
Jan.    19,  1912 


Conviction. 
Dismissed.1 


1  Dismissed  by  order  of  the  court. 
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Weiner,  Joel, 
Oxley,  Joseph  C, 
Perkins,  Ralph  G. 


For  Sale  of  Adulterated  Drugs  —  Continued. 


Spirit  of  Camphor. 


Name. 

Place.                       Adulterant. 

Date. 

Result. 

Cassidy,  John  If,, 

Lee,  . 

Deficiency  in  strength, 

Oct.    22,  1912 

Conviction. 

Tincture  op  Iodine. 

Boston, 
Reading,  . 
Somerville, 


Acetone  and  wood  al- 
cohol. 

Dissolved  in  denatured 
alcohol. 

Deficiency  in  strength, 


June 

27, 

1912 

Oct. 

10, 

1912 

May 

30, 

1912 

Conviction. 
Conviction. 
Conviction. 


Sweet  Spirit  op  Nitre. 

Harvey,  John  J., 

Gt.  Barrington, 

Deficiency  in  strength, 

Nov.    8,  1912 

Conviction.1 

Cassidy,  John  M., 

Lee,  . 

Deficiency  in  strength, 

Oct.    22,  1912 

Conviction. 

Cormick,  John,   . 

Lee,  . 

Deficiency  in  strength, 

Oct.      8,  1912 

Conviction. 

Pease,  Frank  R. 

Lee,  . 

Deficiency  in  strength, 

Oct.      8,  1912 

Conviction. 

Essence  op  Peppermint. 


Fowler,  Frank  E., 


I 
New  Bedford,  .  I  Deficiency  in  strength,  |  Mar.  22,  1912     Conviction. 


Spirit 

of  Peppermint. 

Dinsmore,  Austin  C, 

Boston, 

Deficiency  in  strength, 

Oct. 

15, 

1912 

Conviction. 

Feldman,  Aaron, 

Boston, 

Deficiency  in  strength, 

Aug. 

21, 

1912 

Conviction. 

Gray,  Hugh  R., 

Boston, 

Deficiency  in  strength, 

Sept 

U, 

1912 

Conviction. 

Hopkins,  Geo.  P., 

J  Boston, 

Deficiency  in  strength, 

Mar. 

29, 

1912 

Conviction. 

Nevler,  Nicholas  H., 

Boston, 

Deficiency  in  strength, 

Feb. 

13, 

1912 

Conviction. 

Ramponi,  Geo.  F., 

Boston, 

Deficiency  in  strength, 

Feb. 

13, 

1912 

Conviction.1 

Wheeler,  William  D., 

Boston, 

Deficiency  in  strength, 

Oct. 

15, 

1912 

Conviction. 

Gaudreau,  John  B., 

Fall  River 

Deficiency  in  strength, 

Dec. 

14, 

1911 

Conviction. 

LeClaire,  Z.  N.,  . 

Fall  River 

Deficiency  in  strength, 

Dec. 

14, 

1911 

Conviction- 

Riddell,  Benj.  F., 

Fall  River 

j  Deficiency  in  strength, 

Dec. 

14, 

1911 

Conviction.. 

Broderick,  Wm.  L., 

Haverhill, 

Deficiency  in  strength, 

Dec. 

21, 

1911 

Dismissed.1 

Nelson,  Chas.  A., 

Haverhill, 

Deficiency  in  strength, 

Dec. 

21, 

1911 

Conviction. 

Stevens,  Walter  F., 

Haverhill, 

Deficiency  in  strength, 

Dec. 

21, 

1911 

Dismissed.1 

Tozier,  Ned  C,  . 

Haverhill, 

Deficiency  in  strength, 

Dec. 

21, 

1911 

Conviction. 

Greene,  Willard  E., 

Northampton, . 

Deficiency  in  strength, 

July 

19, 

1912 

Conviction. 

Volkman,  William  A., 

Worcester, 

Deficiency  in  strength, 

Dec. 

15, 

1911 

Conviction. 

1  Appealed  to  upper  court;  case  pending. 


1  Dismissed  by  order  of  the  court. 
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For  Sale  of  Adulterated  Drugs  —  Concluded. 

Tinctubb  op  Vanilla. 


Name. 

Place. 

Adulterant. 

Date. 

Result. 

Dacey,  Wm.  R., 

Boston, 

Vanillin, 

Mar.  29,  1912 

Conviction. 

Wood  Alcohol. 

Riker  Jaynes  Company,     . 

Boston,     . 

Sold     as     Columbian 
spirits. 

Feb.   13,  1912 

Conviction. 

Miscellaneous. 

Salagar,  Louis  P., 

Quincy,     . 

Dr.  James  One  Minute 
Corn  Cure;  alcohol; 
not  on  package. 

June  27,  1912 

Conviction. 

Of  the  eases  reported  as  pending  in  the  last  preceding  report,  1  for  the 
sale  of  adulterated  sausage  resulted  in  conviction  -and  fine. 
The  amount  paid  in  fines  was  $2,805,  as  follows :  — 

Milk  and  milk  products, $2,025  00 

Foods  other  than  above, 375  00 

Drugs, 405  00 


$2,805  00 


The  total  number  of  samples  of  food,  drugs,  liquors,  poisons  and  oils 
examined  during  the  year  was  as  follows :  — 

Milk, 4,900 

Food, 1,301 

1,416 

92 

156 

^8 


Drugs, 

Liquors,         .       .       .        . 

Poisons,         . 

Paints,  oils  and  turpentine, 


7,873 
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Expenditures  under  the  Provisions  of  the  Food  and  Drug  Acts 

for  the  Year  ended  Nov.  30,  1912. 

Appropriation, $17,500  00 

Salaries  of  analysts, S6,733  33 

Salaries  of  inspectors, 6,249  98 

Salary  of  laboratory  assistant, 63  64 

Traveling  expenses  and  purchase  of  samples, 2,998  87 

Apparatus  and  chemicals, 805  34 

Printing, 31  20 

Services,  cleaning  laboratory, 86  00 

Express  charges, 17  43 

Telephone  messages  and  postage, 54  94 

Sundry  laboratory  supplies, 45  98 

Books,  binding  and  stationery, 90  59 

Extra  services, 112  85 

Advertising, 6  40 

Miscellaneous, 2  20 


Total, S17.298  75 


REPORT  OF  THE  ANALYST. 


By  Hermann  C.  Lythgoe. 


L393] 


REPORT  OF  THE  ANALYST. 


By  Hermann  C.  Lythgoe. 


Dr.  Mark  TV.  Richardson,  Secretary  of  the  Massachusetts  State  Board  of 

Health. 

Dear  Sir  :  —  I  herewith  submit  my  report  on  the  analysis  of  food  and 
drugs  for  the  year  ending  Xov.  30,  1912. 

This  completes  the  thirtieth  year  of  continuous  inspection  of  milk,  food 
and  drugs  of  the  State  of  Massachusetts.  The  food  and  drug  inspection 
law  of  Massachusetts  was  passed  in  1882,  and  is  the  second  in  antiquity 
in  the  United  States,  that  of  Xew  York  being  enacted  one  year  earlier. 
Previous  to  the  passage  of  the  law  the  Board  had  made  numerous  in- 
vestigations upon  the  character  and  extent  of  adulteration  in  the  State, 
and  published  the  results  in  the  annual  reports  from  1873  to  1882, 
which  no  doubt  exerted  considerable  influence  towards  the  passage  of  the 
law.    The  report  for  1882  contains  the  following  words :  — 

Xew  interest  had  been  awakened  in  the  subject  by  the  action  of  the  Xa- 
tional  Board  of  Trade,  through  whose  committee  of  experts  a  bill  was 
prepared  "  to  prevent  the  adulteration  of  food  and  drugs."  This  bill,  sub- 
stantially in  the  form  recommended,  has  been  enacted  by  the  States  of  Xew 
York.  Massachusetts  and  Michigan. 

The  results  of  the  first  year's  work  showed  a  most  deplorable  condi- 
tion ;  one-third  of  the  food  samples,  40  per  cent,  of  the  drugs,  two-thirds 
of  the  spices  and  80  per  cent,  of  the  milk  samples  were  adulterated  or 
varied  from  the  legal  standard.  For  example,  the  average  solids  of  the 
305  samples  of  milk  collected  and  examined  was  11.56  per  cent.  A  com- 
parison of  this  figure  with  the  average  solids  (12.60  per  cent.)  of  the 
4,900  examined  in  1912  shows  the  value  of  the  work  performed.  These 
figures  are  still  more  significant  when  one  considers  that  the  standard 
has  been  lowered  several  times  during  the  interim. 

The  variation  in  adulteration  of  the  samples  of  milk,  food  and  drugs 
collected  during  thirty  years  is  shown  in  the  accompanying  chart.  This 
chart  was  published  in  the  1903  report,  and  has  been  brought  up  to  date, 
and  the  ratio  of  adulteration  of  drugs  has  been  added.    It  should  be  dis- 
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tinctly  understood  that  this  does  not  represent  the  adulteration  of  the 
total  food  and  drug  supply  of  the  State,  but  only  of  such  varieties  as  are 
liable  to  adulteration ;  for  with  the  exception  of  milk,  the  majority  of  the 
staple  articles  of  food  on  the  market,  such  as  fresh  meats,  fruits  and 
vegetables,  are  rarely  subject  to  adulteration,  and  are  seldom  collected 
and  examined. 

A  study  of  the  chart  shows  fluctuations  of  the  most  pronounced  char- 
acter, but  these  are  easily  explained  by  a  study  of  the  conditions  at  the 
time  of  collection  and  examination.  The  fluctuations  in  the  milk  line 
are  due  first  to  changes  in  the  standard  which  would  change  the  ratio  of 
adulteration  with  the  same  quality  of  milk  (the  standard  was  lowered  in 
1896,  1899  and  1908),  and  secondly,  the  collection  of  an  unusual  number 
of  milk  samples  from  suspected  producers,  as  in  1893-95,  1905-06  and 
1912,  which  would  have  a  tendency  to  raise  the  ratio  of  adulteration. 

The  changes  in  the  food  and  drug  lines  are  due  to  changes  in  the 
character  of  the  samples  collected.  Continuous  inspection  of  any  one 
class  of  food  will  have  a  tendency  to  reduce  the  ratio  of  adulteration, 
and  as  the  adulteration  becomes  less  the  amount  collected  is  reduced, 
and  more  time  is  spent  upon  other  substances  more  liable  to  adulteration, 
thereby  making  an  increase  in  the  line  instead  of  a  decrease  as  actual 
market  conditions  would  show.  In  1905  the  inspectors  were  ordered  to 
bring  in  no  spice  samples  of  certain  manufacturers  who  were  known  to 
put  up  only  pure  spices,  and  the  ratio  of  adulteration  of  spices  promptly 
increased.  In  the  same  year  a  great  deal  of  energy  was  spent  upon  ham- 
burg  steak,  sausages,  oysters,  clams  and  beer  which  were  known  to  con- 
tain preservatives;  this  increased  the  ratio  of  adulteration  for  the  year, 
but  the  preserved  clam,  oyster  and  malt  liquor  disappeared  from  the 
market,  and  the  preserved  sausage  and  hamburg  steak  became  less  com- 
mon, and  as  a  rule  was  properly  labeled.  During  the  last  three  years 
there  have  been  changes  in  the  character  of  samples  collected,  resulting 
in  an  increase  of  adulteration,  but  the  food  line  for  1912  shows  a  ten- 
dency toward  a  decrease.  The  character  of  the  spice  line  shows  the  value 
of  continual  inspection  of  one  class  of  food  during  a  number  of  years. 
The  adulteration  of  spices  gradually  decreased  until  it  became  nil,  and 
has  remained  so  for  four  years. 

Milk  has  been  and  always  will  be  extensively  adulterated,  on  account 
of  the  facility  with  which  adulteration  can  be  practiced.  There  is  no 
doubt  that  the  market  would  be  flooded  with  adulterated  milk  if  inspec- 
tion ceased,  because  unscrupulous  dealers  would  adulterate  their  milk, 
selling  it  at  a  lower  price,  and  the  public  would  buy  the  cheaper  article. 

The  samples  reported  as  adulterated  during  the  year  are  so  called  for 
the  following  reasons :  — 
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Samples. 

Variation  from  legal  standard :  — 

Milk  low  in  solids, 1,064 

Vinegar  low  in  solids  or  acid, 43 

Cream  low  in  fat, 4 

Containing  prohibited  foreign  substances  :  — 

Milk, 189 

Food  containing  added  antiseptics, 53 

Valuable  ingredient  removed :  — 

Condensed  milk, 1 

Not  bearing  a  label  of  the  character  required  by  law :  — 

Skimmed  milk, 53 

Baking  powder, 1 

Condensed  milk, 7 

Containing  substances  added  to  reduce  or  lower  the  strength,  quality 
or  purity  of  the  article :  — 

Butter, 1 

Cocoa, 6 

Coffee, 21 

Lime  juice,        ...........  10 

Honey, 1 

Sausages, 40 

Olive  oil, 6 

Flavoring  extracts, 9 

Made  in  imitation  of  other  articles :  — 

Maple  products, 14 

Vinegar, 9 

Decomposed :  — 

Butter, 1 

Eggs, 35 

Canned  meats, 2 

Chicken, 1 

Sausages, 1 

None  of  the  adulterated  samples  were  declared  so  by  reason  of  their 
containing  any  substance  which  was  injurious  to  health;  in  fact,  it  is 
almost  impossible  to  prove  a  question  of  this  nature  on  account  of  the 
conflicting  reports  given  by  different  investigators.  This  is  especially 
true  in  the  case  of  preservatives,  and  the  State  solved  this  problem  in 
1901  by  prohibiting  the  use  of  certain  preservatives  in  food  unless  the 
label  bears  the  name  and  per  cent,  of  the  added  antiseptic.  This  leaves  it 
to  the  consumer  to  decide  whether  or  not  he  cares  to  eat  food  containing 
chemical  preservatives.  The  presence  of  any  violently  toxic  substance 
added  for  the  purpose  of  causing  death  is  not  considered  in  the  above 
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discussion,  and  such  substances  are  not  added  to  public  food  supply.  An 
example  of  such  treatment  of  food  will  be  found  in  the  poison  report, 
as  a  sample  of  coffee  was  found  to  contain  strychnine. 


Milk  and  Milk  Products. 

Forty-nine  hundred  samples  of  milk  were  collected,  of  which  3,603, 
or  73.5  per  cent.,  were  above  the  legal  standard.  One  hundred  and 
eighty-nine  samples  contained  added  water,  53  were  skimmed  and  sold 
as  whole  milk  or  the  cans  were  not  labeled,  and  8  contained  foreign  sub- 
stances. Of  the  samples  declared  adulterated  10  were  above  the  legal 
standard  for  solids. 

The  usual  statistics  for  milk  are  as  follows :  — 

Milk  from  Cities  and  Towns. 


Locality. 

Above 
Stand- 
ard. 

Below 
Stand- 
ard. 

Total. 

Total 
Solids  in 
Lowest 
Sample 

(Per 
Cent.). 

Skimmed 

Milk 

sold  as 

Such. 

Watered 

Milk. 

Milk 
con- 
taining 
Foreign 

Sub- 
stances. 

Abington 

13 

8 

21 

9.90 

1 

1 

- 

Adams,    . 

15 

- 

15 

12.20 

- 

- 

- 

Andover, 

16 

4 

20 

11.38 

- 

- 

- 

Arlington, 

43 

16 

59 

10.49 

- 

- 

- 

Athol,      . 

13 

2 

15 

9.40 

1 

1 

- 

Attleborough, 

23 

8 

31 

10.80 

- 

1 

- 

Becket,    . 

3 

2 

5 

11.58 

- 

- 

- 

Beverly, 

18 

4 

22 

11.72 

- 

- 

- 

Boston, 

12 

1 

13 

11.34 

- 

- 

- 

Braintree, 

6 

- 

6 

12.54 

- 

- 

- 

Bridgewater, 

8 

2 

10 

10.00 

1 

- 

- 

Brockton, 

77 

10 

87 

11.68 

1 

- 

- 

Brookline, 

42 

8 

50 

11.86 

- 

- 

- 

Cambridge, 

58 

12 

70 

11.60 

- 

- 

-    . 

Canton,  . 

15 

- 

15 

12.24 

- 

- 

- 

Chelmsford, 

10 

18 

28 

10.98 

- 

1 

- 

Chelsea, 

88 

20 

108 

11.06 

- 

- 

- 

Cbicopee, 

23 

8 

31 

11.42 

- 

- 

- 

Clinton,  . 

9 

1 

10 

12.12 

- 

- 

- 

Concord, 

10 

1 

11 

12.10 

- 

- 

- 

Dalton,    . 

8 

- 

8 

12.44 

- 

- 

- 

Dan  vers, 

14 

8 

22 

10.10 

- 

1 

- 

Easthampton, 

6 

6 

12 

9.64 

- 

- 

- 

Easton,    . 

10 

- 

10 

12.60 

- 

- 

- 
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Milk  from  Cities  and  Towns  - 

-  Continued. 

Locality. 

Above 

Stand- 
ard. 

Below 
Stand- 
ard. 

Total. 

Total 
Solids  in 
Lowest 
Sample 

(Per 
Cent.). 

Skimmed 

Milk 

sold  as 

Such. 

Watered 
Milk. 

Milk 
con- 
taining 
Foreign 

Sub- 
stances. 

Everett,        .... 

69 

17 

86 

11.64 

- 

- 

- 

Fall  River,  . 

122 

38 

160 

8.08 

- 

17 

li 

Fitchburg,     . 

42 

21 

63 

10.06 

1 

1 

- 

Franklin, 

6 

2 

8 

11.90 

- 

- 

- 

Framingham, 

9 

3 

12 

11.26 

- 

2 

- 

Gardner, 

12 

3 

15 

11.44 

- 

- 

- 

Gloucester,  . 

111 

79 

190 

7.68 

- 

16 

- 

Great  Barrington, 

9 

- 

9 

12.87 

- 

- 

- 

Greenfield, 

14 

1 

15 

12.12 

- 

- 

- 

Haverhill,    . 

86 

27 

113 

10.66 

- 

3 

- 

Hingham, 

8 

- 

8 

12.16 

- 

- 

- 

Holyoke, 

33 

11 

44 

10.98 

- 

1 

- 

Hudson, 

22 

19 

41 

9.40 

1 

1 

- 

Ipswich,  . 

8 

- 

8 

12.36 

- 

- 

- 

Lawrence,     . 

105 

71 

176 

2.79 

- 

»{ 

2« 
5» 

Lee, 

6 

2 

8 

9.60 

2 

- 

- 

Leominster, 

15 

3 

18 

9.56 

- 

- 

- 

Lexington, 

15 

10 

25 

11.54 

- 

- 

- 

Littleton, 

23 

3 

26 

12.10 

- 

- 

- 

Lowell, 

71 

20 

91 

9.48 

2 

2 

- 

Lynn, 

44 

17 

61 

8.90 

1 

2 

- 

Malden, 

82 

17 

99 

10.64 

- 

3 

- 

Mansfield, 

9 

1 

10 

11.70 

-' 

- 

- 

Marlborough, 

17 

3 

20 

9.56 

1 

- 

- 

Marblehead,    . 

23 

6 

29 

11.68 

- 

- 

- 

Maynard, 

15 

7 

22 

11.00 

- 

1 

- 

Medford, 

62 

11 

73 

11.80 

- 

- 

- 

Melrose, 

45 

3 

48 

11.40 

- 

- 

- 

Methuen, 

9 

- 

9 

12.30 

- 

- 

- 

Middleborough, 

9 

3 

12 

11.10 

- 

1 

- 

Middleton, 

14 

3 

17 

10.68 

- 

- 

- 

Millbury, 

7 

3 

10 

11.92 

- 

- 

- 

Milford,  . 

37 

3 

40 

11.78 

- 

- 

- 

Milton,    . 

17 

3 

20 

9.60 

1 

- 

- 

Montague, 

13 

1 

14 

11.58 

- 

1 

- 

Formaldehyde. 


2  Colored. 


Sugar. 
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Milk  from  Cities  and  Towns  —  Continued. 


Locality. 

Above 
Stand- 
ard. 

Below 
Stand- 
ard. 

Total. 

Total 
Solids  in 
Lowest 
Sample 

(Per 
Cent.). 

Skimmed 

Milk 

sold  as 

Such. 

Watered 
Milk. 

Milk 
con- 
taining 
Foreign 

Sub- 
stances. 

Natick 

16 

5 

21 

9.40 

1 

- 

_ 

New  Bedford, 

118 

36 

147 

8.18 

- 

3 

- 

Newbcryport, 

48 

8 

56 

9.68 

1 

- 

- 

Newton, 

30 

6 

36 

11.52 

- 

2 

- 

North  Adams, 

88 

3 

31 

11.62 

- 

- 

- 

Northampton, 

31 

24 

55 

10.00 

- 

6 

- 

North  Attleboroug] 

1, 

31 

5 

36 

11.16 

- 

1 

- 

Norwood, 

22 

9 

31 

9.60 

1 

- 

- 

Oak  Bluffs, 

15 

1 

16 

11.82 

- 

- 

- 

Orange,    . 

18 

- 

18 

12.62 

- 

- 

- 

Palmer,    . 

7 

3 

10 

11.82 

- 

- 

- 

Peabody , 

5 

5 

10 

10.64 

- 

- 

- 

Pittsfield, 

28 

4 

32 

8.80 

2 

- 

- 

Plymouth, 

31 

11 

42 

7.98 

- 

5 

- 

Quincy,  . 

50 

14 

64 

8.80 

- 

1 

- 

Randolph, 

10 

1 

11 

12.06 

- 

- 

- 

Reading, 

19 

1 

20 

11.96 

- 

- 

- 

Revere,    . 

36 

2 

38 

12.10 

- 

- 

- 

Rockland, 

14 

- 

14 

12.26 

- 

- 

- 

Rockport, 

5 

2 

7 

10.82 

- 

- 

- 

Salem,    . 

22 

13 

35 

10.78 

- 

- 

- 

Saugus,    . 

44 

11 

55 

11.90 

- 

- 

- 

Somerville, 

115 

18 

133 

11.64 

- 

- 

- 

Spencer,  . 

7 

3 

10 

11.88 

- 

- 

- 

Springfield, 

45 

8 

53 

11.24 

- 

- 

- 

Stoneham, 

19 

1 

20 

12.02 

- 

- 

- 

Stoughton, 

9 

1 

10 

12.00 

- 

- 

- 

Swampseott, 

9 

- 

9 

12.20 

- 

- 

- 

Taunton, 

70 

5 

75 

9.30 

2 

1 

- 

Tyringham, 

3 

5 

8 

5.64 

- 

4 

- 

Wakefield, 

IS 

3 

21 

9.08 

1 

- 

- 

Waltham, 

54 

3 

57 

9.76 

1 

- 

- 

Watertown, 

37 

22 

59 

8.88 

- 

1 

- 

Ware, 

46 

17 

63 

9.44 

- 

1 

- 

Wareham, 

17 

3 

20 

9.48 

1 

- 

- 

Webster, 

n 

9 

36 

9.58 

- 

2 

- 
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Milk  from  Cities  and  Towns  —  Concluded. 


Locality. 

Above 
Stand- 
ard. 

Below 
Stand- 
ard. 

Total. 

Total 
Solids  in 
Lowest 
Sample 

(Per 
Cent.). 

Skimmed 

Milk 

sold  as 

Such. 

Watered 

Milk. 

Milk 
con- 
taining 
Foreign 

Sub- 
stances. 

Westborough, 

Westfield, 

Westport, 

West  Springfield, 

Weymouth, 

Whitman, 

Williamstown, 

Winchester, 

Winthrop, 

Woburn, 

Worcester,    . 

7 
7 

18 
6 
22 
39 
11 
53 
46 
23 
26 

2 
2 
4 
3 
8 
9 
2 
9 
3 
12 
4 

9 
9 
22 
9 
30 
48 
13 
62 
49 
35 
30 

12.06 
10.54 
10.62 
10.95 
11.70 
11.12 
10.50 
11.50 
11.78 
11.30 
9.54 

1 

2 
1 

2 

- 

Totals,      . 

3,084 

870 

3,954 

2.79 

24 

103 

8 

Milk  from  Suspected  Producers. 


Locality. 


Above 
Standard. 


Below 
Standard. 


Total. 


Total 

Solids  in 

Lowest 

Sample 

(PerCent.), 


Watered. 


Ashby, 
Bedford,    . 
Billerica,  . 
Burlington, 
Canton,     . 
Carlisle,     . 
Concord, 
Danvers,  . 
Dartmouth, 
Dedham,  . 
Dover, 

FlTCHBURG, 

Hadley,     . 
Haverhill, 
Ipswich,    . 
Lincoln,    . 
Littleton, 
Lowell,  . 


11 
27 
20 
29 
18 

6 
29 

2 
15 
10 
25 


11.42 
9.60 
11.10 
10.90 
12.60 
11.12 
11.16 
11.70 
10.74 
10.76 
11.38 
9.46 
10.26 
10.94 
8.24 
11.00 
10.26 
11.28 
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Milk  from 

Suspected  Producers  - 

—  Concluc 

ed. 

Locality. 

Above 

Standard. 

Below 
Standard. 

Total. 

Total 

Solids  in 

Lowest 

Sample 

(PerCent.). 

Watered. 

Malden, 

3 

8 

11 

11.10 

3 

Maynard, 

3 

1 

4 

11.74 

- 

New  Braintree, 

1 

11 

12 

10.60 

- 

Newbury, 

5 

19 

24 

10.48 

- 

New  Ipswich,  X.  H 

, 

3 

- 

3 

12.68 

- 

North  Andover, 

48 

66 

114 

10.30 

5 

Somerset, 

21 

13 

34 

8.30 

11 

Southbridge,     . 

10 

14 

24 

10.78 

2 

Sterling,    . 

4 

8 

12 

0.68 

6 

Stow, 

24 

22 

46 

4.30 

15 

Sudbury,  . 

21 

11 

32 

10.90 

- 

Townsend, 

4 

- 

4 

12.88 

- 

Wayland,  . 

3 

3 

6 

11.90 

- 

Weston,     . 

6 

8 

14 

11.80 

10 

Weymouth, 

6 

15 

21 

11.76 

- 

Totals, 

434 

422 

856 

4.30 

81 

Summary  of  Milk  Statistics. 


Above 

Stand- 
ard. 

Below 
Stand- 
ard. 

Total. 

Total 
Solids  in 
Lowest 
Sample 

(Per 
Cent.). 

Skimmed 

Milk 

sold  as 

Such. 

Watered 
Milk. 

Milk 
con- 
taining 
Foreign 

Sub- 
stances. 

Milk  from  cities  and  towns,  . 

Milk     from    suspected     pro- 
ducers. 
Miscellaneous, 

3,084 
434 

S5 

870 

422 

5 

3,954 

856 
90 

2.79 
4.30 
11.25 

24 

103 

81 

5 

8 

Totals 

3,603 

1,297 

4,900 

2.79 

24 

189 

8 
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Milk  containing  Added  Water. 


Dealer. 

Locality. 

c 
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Allen  Brothers 

Montague,  . 

11.58 

4.30 

7.28 

33.6 

- 

- 

Jesse  D.  Amaral,  .... 

Fall  River, 

10.67 

2.85 

7.82 

35.3 

0.688 

- 

Manuel  Azvedo 

f 
Westport,    .        .         < 

11.12 
11.62 

3.60 
3.80 

7.52 
7.82 

34.6 
36.0 

0.640 
0.696 

- 

C.  H.  Backus 

Quincy, 

8.80 

2.10 

6.70 

33.7 

0.612 

- 

f 

11.78 

3.90 

7.88 

35.6 

0.740 

- 

J.  F.  Banville,       .... 

Somerset,    .        .        •) 

10.70 

3.30 

7.40 

34.5 

0.664 

- 

[ 

11.50 

3.70 

7.80 

35.6 

0.712 

- 

George  J.  Barker, 

Athol, 

11.48 

3.60 

7.88 

35.1 

0.692 

- 

A.  Beaupaland,     .... 

Fall  River, 

11.26 

3.35 

7.91 

35.4 

0.706 

- 

Josiah  W.  Beckford, 

Plymouth, 

11.30 

3.50 

7.80 

36.0 

0.704 

2.66 

Frank  Bodwell 

Ipswich,      .        .        \ 

8.24 
9.00 

2.40 
2.90 

5.84 
6.10 

30.6 
32.0 

~ 

_ 

Stanick  Boullinier, 

Fall  River, 

8.80 

3.20 

5.60 

30.6 

- 

- 

Bowen  &  Bowen 

Attleborough,     . 

11.50 

3.80 

7.70 

35.3 

- 

- 

Robert  Bradford, 

Framingham,     .        ■! 

11.64 
11.26 

4.00 
3.40 

7.64 
7.86 

35.4 
35.7 

0.678 
0.690 

~ 

11.00 

3.35 

7.65 

35.0 

0.732 

- 

10.84 

3.20 

7.64 

35.1 

0.664 

- 

Brookside  Dairy 

Northampton,    . 

10.06 
10.00 

3.10 
3.00 

6.96 
7.00 

33.3 
33.3 

0.636 
0.648 

~ 

10.44 

3.40 

7.04 

33.5 

0.628 

- 

10.44 

3.40 

7.04 

33.5 

0.624 

Elizabeth  Bualt,    .... 

Fall  River, 

10.46 

3.20 

7.26 

34.5 

0.655 

10.70 

3.80 

6.90 

33.4 

0.707 

- 

Richard  A.  Buckley,     . 

Fall  River, 

9.60 

2.00 

7.60 

34.9 

0.608 

- 

11.10 

3.40 

7.70 

35.3 

- 

- 

Frank  X.  Bussiere, 

Shawmut,  .        .        i 

10.36 
10.16 

3.60 
3.30 

6.76 
6.86 

33.3 
33.3 

0.520 
0.580 

- 

11.06 

3.50 

7.56 

35.4 

0.708 

- 

John  Carter,          .... 

Gloucester, 

11.10 

3.50 

7.60 

35.4 

0.700 

- 

11.12 

3.35 

7.77 

35.4 

0.702 

- 

Marcus  L.  Carey, 

North  Andover,          \ 
I 

12.16 
10.40 

4.30 
3.50 

7.86 
6.90 

34.9 
33.0 

0.702 
0.621 

- 
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Milk  containing  Added  Water  —  Continued. 


Dealer. 

Locality. 

•*> 

c 
a 
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1 

11.90 

4.00 

7.90 

35.4 

0.691 

- 

Marcus  L.  Carey  —  Con., 

North  Andover, 

10.40 

3.60 

6.80 

32.8 

- 

- 

, 

10.30 

3.65 

6.65 

32.7 

- 

- 

Saugua, 

11.68 

3.70 

7.98 

35.9 

0.690 

- 

Tancrede  Collete, 

Ware, 

11.16 

3.30 

7.86 

35.6 

0.707 

- 

7.04 

2.10 

4.94 

29.1 

0.484 

- 

6.28 

1.90 

4.38 

28.1 

- 

- 

4.40 

1.20 

3.20 

25.7 

- 

- 

4.30 

1.20 

3.10 

25.6 

0.1S3 

- 

Arthur  A.  Dart 

Stow, 

5.44 

1.50 

3.94 

27.0 

- 

- 

6.10 

1.60 

4.50 

28.4 

- 

- 

8.90 

3.00 

5.90 

31.7 

- 

- 

7.20 

1.90 

5.30 

30.4 

- 

- 

4.44 

1.40 

3.04 

25.4 

- 

- 

. 

4.80 

1.40 

3.40 

26.1 

- 

- 

Dobbins  &  White, 

Woburn, 

11.45 

3.40 

8.05 

35.4 

0.720 

- 

8.34 

2.05 

6.29 

32.7 

0.620 

- 

2.79 

0.40 

2.39 

25.3 

- 

- 

2.92 

0.60 

2.32 

25.6 

- 

- 

Patrick  Doherty,  .... 

Xorth  Andover, 

8.42 

2.10 

6.32 

32.8 

0.608 

- 

11.00 

3.10 

7.90 

35.3 

0.640 

- 

9.86 

2.80 

7.06 

34.4 

0.700 

- 

10.24 

3.00 

7.24 

34.5 

0.654 

- 

' 

11.16 

3.70 

7.46 

33.7 

0.637 

- 

Patrick  J.  Dugan, 

Salem, 

10.78 

3.35 

7.43 

35.2 

0.692 

- 

Charles  L.  Elliot,  Jr.,    . 

Danvers,     . 

10.10 

3.40 

6.70 

33.3 

0.602 

- 

Arthur  C.  Fillmore, 

Hudson, 

10.48 

2.80 

7.68 

35.3 

- 

- 

11.48 

3. SO 

7.68 

34.3 

0.685 

- 

Frank  Finegold 

Maiden, 

11.95 

4.10 

7.85 

34.3 

0.688 

- 

11.63 

4.00 

7.63 

34.5 

0.681 

- 

Michael  J.  Flaherty, 

Elmwood,  . 

10.98 

3.40 

7.58 

34.5 

- 

- 

Daniel  C.  Fletcher, 

Littleton,    . 

10.26 

2.35 

7.91 

35.3 

0.660 

- 

1 

11.80 

4.00 

7.80 

36.0 

- 

- 

Winchester, 

12.02 

4.00 

8.02 

|    36.0 

0.672 

- 
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Milk  containing  Added  Water  —  Continued. 


Dealer. 

Locality. 

a 
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Jacob  Frankel,       .... 

New  Bedford,     . 

9.90 

2.10 

7.80 

35.7 

0.680 

- 

Chester  G.  Godfrey, 

Williamstown,    .         < 

11.18 
10.50 

3.70 
3.50 

7.48 
7.00 

34.9 
33.6 

0.664 
0.720 

- 

John  S.  Gracie 

Dartmouth, 

8.18 

1.70 

6.48 

32.5 

0.536 

- 

George  H.  Hambly, 

Dartmouth, 

10.40 

3.00 

7.40 

33.6 

- 

- 

9.68 

2.50 

7.18 

34.0 

- 

- 

De  Witt  C.  Heath, 

Tyringham, 

9.94 
10.65 

2.60 
2.90 

7.34 
7.75 

34.8 
34.5 

- 

- 

5.64 

1.55 

4.09 

27.3 

- 

- 

Fall  River, 

11.16 

3.40 

7.76 

35.6 

0.706 

- 

Owen  N.  Johnson, 

North  Attleborough,  . 

11.16 

3.70 

7.46 

35.0 

0.708 

- 

11.10 

3.55 

7.55 

35.0 

0.624 

- 

11.54 

3.60 

7.94 

35.2 

0.672 

- 

11.12 

3.40 

7.72 

35.0 

0.652 

- 

11.10 

3.20 

7.90 

35.8 

- 

- 

Martin  L.  Kennelly, 

Billerica,     . 

11.32 

3.50 

7.82 

35.2 

- 

- 

11.32 

3.60 

7.72 

35.2 

- 

- 

11.20 

3.60 

7.60 

35.1 

- 

- 

11.54 

3.80 

7.74 

35.5 

- 

- 

11.28 

3.60 

7.68 

35.0 

- 

- 

E.  B.  Kenney,       .... 

Maiden, 

13.08 

5.70 

7.38 

34.1 

0.710 

- 

Kinsman  Bros.,     .... 

Middleborough, 

11.10 

3.50 

7.60 

34.5 

- 

- 

Onufrey  Koloclzrey, 

Taunton,    . 

11.12 

4.00 

7.12 

33.0 

0.590 

- 

Alexander  G.  Levalley, 

Fitchburg, 

11.20 

3.40 

7.80 

35.0 

- 

- 

Nathan  Marion 

Woburn, 

11.72 

3.80 

7.92 

35.1 

- 

- 

S.  F.  Mason 

Webster,     .        .         < 

9.66 
9.58 

2.70 
2.50 

6  96 
7.08 

34.0 
34.3 

0.6S4 
0.658 

~ 

John  J.  McGIone, 

Peabody,    .        .        < 

10.84 
10.80 

3.40 
3.50 

7.44 
7.30 

35.2 
35.2 

0.682 
0.670 

_ 

Fred  W.  Mears  &  Son,  . 

Haverhill,  . 

11.46 

3.70 

7.76 

35.9 

0.660 

- 

J.  R.  Moore  &  Son, 

Maiden, 

10.64 

3.20 

7.44 

34.0 

0.700 

- 

William  Owens,     .... 

Watertown, 

8.88 

2.45 

6.43 

31.9 

0.50S 

- 

Joseph  Paradis,     .... 

Dartmouth,        .         j 

8.30 
8.40 

2.60 
2.70 

5.70 
5.70 

30.9 
30.9 

0.492 
0.508 

- 

No.  34.] 


REPORT  OF  THE  ANALYST. 


407 


Milk  containing  Added  Water  —  Continued. 


Dealer. 

Locality. 

a 

i 

■  O 

~  u 
—  o 

o 

n 

B 

o 

& 

■5 
1 

IS 

O  Q 

S  3 

O  u 

Z  10 

a  u 
■t  -■■ 

3  — w 

M 

3 

u 

x~ 

< 

a 
1 
0 
u 

2 

9.82 

3.20 

6.62 

33.0 

0.588 

- 

Joseph  Paradis—  Con., . 

Dartmouth, 

9.70 

3.10 

6.60 

33.0 

0.600 

- 

9.96 

3.15 

6.81 

33.4 

0.600 

- 

10.44 

3.40 

7.04 

34.0 

0.628 

- 

Joseph  Perry,         .... 

Dartmouth, 

10.54 
10.46 

3.40 
3.45 

7.14 
7.01 

34.2 
34.3 

0.632 
0.628 

- 

10.54 

3.50 

7.04 

34.0 

0.696 

- 

10.48 

3.00 

7.48 

34.5 

0.681 

- 

10.70 

3.30 

7.40 

34.3 

0.688 

- 

Willard  0.  Putnam, 

North  Andover, 

10.52 

3.05 

7.47 

34.5 

0.693 

- 

10.64 

3.05 

7.59 

34.6 

0.649 

- 

3.36 

0.60 

2.76 

26.2 

0.332 

- 

William  E.  Ralton, 

Lawrence,  . 

9.84 

2  70 

7.14 

33.4 

0.632 

- 

9.74 

3.00 

6.74 

33.1 

0.580 

- 

Jacob  Reidenbach, 

Plymouth, 

9.05 
8.80 

2.90 
2.55 

6.15 
6.25 

31.8 
32.0 

0.528 
0.512 

- 

7.98 

2.40 

5.58 

30.6 

0.488 

- 

Ellen  Roberts,       .... 

Fall  River, 

13.46 

5.50 

7.96 

36.2 

0.709 

- 

9.68 

3.05 

6.63 

32.2 

0.560 

- 

11.92 

3.85 

8.07 

35.5 

0.712 

- 

Luther  W.  Rugg,  .... 

Sterling, 

11.12 
12.04 

3.60 
3.90 

7.52 
8.14 

34.1 
35.7 

0.676 
0.720 

- 

11.04 

3.70 

7.34 

34.0 

0.676 

- 

. 

11.08 

3.70 

7.38 

34.2 

0.688 

- 

George  H.  Schaffner,     . 

Watertown,         .         •) 

11.52 
11.68 

3.50 
3.70 

8.02 

7.98 

35.8 
35.9 

0.716 
0.718 

3.06 
3.06 

14.20 

7.00 

7.20 

34.3 

0.620 

- 

8.08 

2.00 

6.08 

32.0 

0.520 

- 

Jack  A.  Silva,        .... 

Westport,    . 

9.04 

2.60 

6.44 

32.6 

0.552 

- 

9.16 

2.30 

6.86 

34.3 

0.580 

- 

, 

9.44 

2.90 

6.54 

33.3 

0.580 

- 

f 

11.24 

3.30 

7.94 

35.6 

0.686 

3.23 

Manuel  F.  Simmons,     . 

Somerset,    .        .         j 

11.62 

3.60 

8.02 

35.7 

0.670 

3.21 

' 

9.54 

1.60 

7.94 

35.5 

0.680 

3.19 
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Milk  containing  Added  Water  —  Continued. 

Dealer. 

Locality. 

c 

a 

—   •- 
OCL 

-±> 
o 
H 

a 
O 

h 

a 
fa 

u 

DQ 

o« 
o  d 

S  s 

o  - 
■ 2  ® 

03  u 

t>  aO 

S 

3 
3  fi 

t£o 

•».  u 

o  oj 

< 

e 

a 
O 
u 

Oh 
1 

2 

fa 

9.32 

2.60 

6.72 

35.0 

0.744 

- 

9.84 

2.80 

7.04 

34.7 

0.732 

- 

Thomas  E.  Spittle, 

Essex, 

10.20 

2.80 

7.40 

34.7 

0.728 

- 

9.98 

2.75 

7.23 

34.5 

0.756 

- 

1 

9.74 

2.90 

6.84 

- 

0.728 

- 

C.  C.  Stanford 

Lynn, 

10.75 

3.10 

7.65 

35.3 

0.696 

- 

Robert  W.  Stowell, 

Lowell, 

11.48 

3.60 

7.88 

35.6 

0.705 

- 

Anton  W.  Swanson, 

Billerica,     . 

11.36 

3.70 

7.66 

35.2 

0.685 

- 

Fred  VV.  Taylor 

Maynard,    . 

11.08 

3.35 

7.73 

35.8 

0.680 

- 

Joseph  Tetro 

Lowell, 

10.46 

3.10 

7.36 

34.6 

- 

- 

12.06 

3.90 

8.16 

36.2 

- 

- 

11.90 

3.85 

8.05 

36.0 

- 

- 

11.96 

3.90 

8.06 

36.0 

0.708 

- 

11.86 

3.90 

7.96 

36.0 

- 

- 

Henry  L.  Viles 

Weston, 

11.86 
12.16 

3.90 
3.90 

7.96 
8.26 

36.0 
36.0 

0.703 

: 

12.04 

4.00 

8.04 

36.0 

- 

- 

12.12 

3.90 

8.22 

36.0 

0.722 

- 

12.15 

3.90 

8.25 

36.0 

0.720 

- 

12.17 

4.10 

8.07 

36.0 

- 

- 

Southbridge,       .         \ 

10.78 

11.20 

3.20 
3.10 

7.58 
8.10 

35.4 
35.7 

0.692 
0.744 

- 

8.04 

2.30 

5.74 

31.7 

0.652 

- 

7.86 

2.25 

5.61 

31.7 

0.636 

- 

7.98 

2.20 

5.78 

32.2 

0.664 

- 

George  E.  Waldron, 

Gloucester, 

7.68 
8.42 

2.20 
2.30 

5.48 
6.12 

31.7 
32.6 

0.640 
0.728 

~ 

8.42 

2.30 

6.12 

32.8 

0.728 

- 

9.20 

2.60 

6.60 

33.7 

0.728 

- 

9.20 

2.60 

6.60 

33.7 

0.732 

- 

Frank  E.  Warren, 

Abington,  . 

11.12 

3.40 

7.72 

34.3 

0.744 

- 

( 

11.76 

3.75 

8.01 

34.6 

0.680 

- 

Isaiah  Webster,      .... 

Haverhill,  .        .         i 

10.66 

3.50 

7.16 

33.3 

0.570 

- 

I 

10.82 

3.20 

7.62 

34.0 

0.630 

- 
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Milk  containing  Added  Water  —  Concluded. 


c 

a 

0.0 
CM 

S 

3 
fa 

6 

Dealer. 

Locality. 

1 

o 

Eh 

O 

fa 
I? 

fa 

■ 

i 

.2  u 

a  <- 

•Sad 
« 

-    ~ 

CO*-1 
■—  u 
O   5) 

3 

2 

11.62 

3.75 

7.87 

34.6 

0.640 

- 

11.22 

3.65 

7.57 

33.9 

0.640 

- 

Isaiah  Webster—  Con.,  . 

Haverhill,  . 

11.08 
11.40 

3.70 
3.90 

7.38 
7.50 

33.8 

33.8 

0.670 
0.710 

- 

12.08 

4.10 

7.98 

35.0 

0.650 

- 

1 

10.94 

3.40 

7.54 

33.7 

0.610 

- 

12.20 

4.20 

8.00 

35.0 

0.708 

- 

12.14 

4.20 

7.94 

35.1 

0.712 

- 

Charles  W.  Wetherbee, 

Stow,  ... 

11.70 

3.80 

7.90 

35.0 

0.700 

- 

11.90 

3.90 

8.00 

35.1 

0.708 

- 

1 

11.54 

3.40 

8.14 

35.3 

0.716 

- 

10.30 

3.10 

7.20 

33.6 

0.628 

- 

10.26 

3.10 

7.16 

33.5 

0.628 

- 

10.30 

3.20 

7.10 

33.5 

0.600 

- 

10.30 

3.10 

7.20 

33.5 

0.632 

- 

Marian  Zakszewski, 

Hadley, 

10.26 

3.20 

7.06 

33.5 

0.608 

- 

10.54 

3.40 

7.14 

33.6 

0.612 

- 

10.60 

3.40 

7.20 

33.7 

0.636 

- 

10.56 

3.50 

7.06 

33.7 

0.600 

- 

10.56 

3.40 

7.16 

33.7 

0.632 

- 

Milk  from  which 

a  Portion  of  the  Fat  had  been  removed. 

^ 

^ 

^ 

Dealer. 

Locality. 

d 

o 

2  - 

o 
H 

e 
o 
U 
fa 

6 

"S 

a 

a 
O 

fa 
o 

T.  Z-, 

C-— 

1 

o 

fa 

~1 

(go 

to 

"3 

02 

Walter  F.  Adams 

Fitchburg 

11.60 

2.80 

3.25 

8.80 

Frank  Almeida,          .... 

Tiverton,  R.  I.,     . 

11.42 

2.60 

3.16 

8.82 

Manuel  Azvedo,         .... 

West  port,       ...         | 

11.90 
10.62 

2.70 
1.75 

3.43 
3.22 

9.20 
8.87 

Charles  Bashaw 

Newburyport, 

12.24 

3.00 

3.64 

9.24 

Isaac  N.  Briggs,         .... 

0.60 

- 

8.88 
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Milk  from  which  a  Portion  of  the  Fat  has  been  removed  - 

-  Continued. 

^ 

^ 

^ 

Dealer. 

Locality. 

o 

_  o 

0 

"S 

a 
O 
u 

Eh 

a 

a 

O 

u 
<u 

'is 

o 

M 

Daniel  M.  Brindamour,     . 

Attleborough, 

11.60 

2.20 

3.58 

9.40 

E.  0.  Brown, 

Gloucester,    .... 

10.94 

2.10 

3.95 

8.84 

John  F.  Casey 

Worcester,      .... 

10.70 

2.00 

3.20 

8.70 

G.  H.  N.  D.  Cleveland,    . 

New  Bedford, 

11.80 

2.60 

3.13 

9.20 

Frank  W.  Cross,         .... 

Melrose,          .... 

11.40 

2.10 

3.37 

9.30 

Geo.  H.  Curley 

Chelsea,                                   \ 

11.62 
11.90 

2.85 

2.85 

3.12 
3.14 

8.77 
9.05 

Henry  P.  Denner,      .... 

Gloucester,    .... 

10.82 

2.10 

3.23 

8.72 

Watson  B.  Fearing,    .... 

Milton | 

12.88 
12.88 

3.20 
3.10 

4.22 
4.22 

9.68 
9.78 

Daniel  C.  Fletcher 

Littleton 

10.26 

2.35 

2.66 

7.91 

10.06 

0.50 

- 

9.56 

Bert  M.  Frye, 

Leominster, 

10.06 
10.48 

0.40 
0.70 

_ 

9.66 

9.78 

9.76 

0.30 

- 

9.46 

[ 

9.94 

1.40 

2.96 

8.54 

John  S.  Gracie,           .... 

Dartmouth,                             \ 

11.68 

2.40 

3.65 

9.28 

1 
I 

9.28 

0.90 

3.08 

8.38 

John  E.  Higgins,        .... 

Danvers,        .... 

10.14 

1.80 

3.17 

8.34 

1 

11.94 

3.05 

3.23 

8.89 

H.  P.  Hood  &  Sons 

Winchester,                              I 

11.87 

3.05 

3.21 

8.82 

[ 

11.88 

3.05 

3.19 

8.83 

W.  K.  Hutchinson,    .... 

Arlington 

10.94 

2.40 

3.23 

8.54 

Medford,        .... 

11.36 

2.40 

3.22 

8.96 

f 

10.27 

2.10 

2.79 

8.17 

Alexander  G.  Levalley, 

Fitchburg,                               \ 

10.10 

1.85 

3.02 

8.25 

1 

10.20 

2.10 

2.72 

8.10 

Arthur  W.  Lord 

Maynard,       .... 

12.00 

2.80 

3.31 

9.20 

Robert  Mitchell 

New  Bedford, 

11.88 

2.90 

3.32 

8.98. 

F.  F.  O'Reiley, 

Quincy,          .... 

10.60 

1.85 

3.12 

8.75 

William  Pasterczyh, 

Salem 

11.82 

2.80 

3.49 

9.02 

C.  W.  Paul, 

North  Andover,    . 

12.08 

2.90 

3.50 

9.18 

Edward  A.  Reagan 

Lawrence,      .... 

11.82 

2.80 

3.13 

9.02 

Alexander  Reinhardt, 

Becket \ 

11.60 
11.58 

2.50 

2.20 

3.36 
3.65 

9.10 
9.38 
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Milk  from  which  a  Portion  of  the  Fat  had  been  removed  —  Concluded. 


Dealer. 

Locality. 

Total  Solids 

(Per  Cent.). 

a 
s 
O 

u 
o 

£ 

a 

3 

fa 

j 

o 

—  a 

■ 

"o 

to 

C.  N.  Sayles,     . 

Arthur  F.  Sherman,  . 

E.  E.  Skinner,    . 

W.  H.  Smith,     . 

C.  C.  Stafford  Company, 

Scott  E.  Stevens, 

Florence  Storey, 

W.  E.  Symmes, 

Fred  W.  Taylor, 

Ralph  Varley,    . 

C.  W.  Webster,  . 

Leominster, 

Weymouth,    . 

Peabody, 

Attleborough, 

Lawrence, 

Rockport, 

Melrose, 

Everett, 

Maynard, 

Melrose, . 

Medford, 

{ 

9.56 
10.10 
12.08 
10.64 
12.07 
11.64 
10.82 
11.66 
12.14 
12.00 
11.66 
10.90 

1.30 
1.20 
2.85 
1.80 
2.80 
2.70 
2.35 
2.70 
2.90 
2.85 
2.70 
2.20 

2.87 
3.40 
3.96 
2.96 
3.48 
3.19 
2.93 
3.08 
3.28 
3.46 
3.08 
3.00 

8.26 
8.90 
9.23 
8.84 
9.27 
8.94 
8.47 
8.96 
9.24 
9.15 
8.96 
8.70 
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Of  the  milk  containing  foreign  substances,  that  obtained  from  Patrick 
Doherty  and  Willard  0.  Putnam  deserves  special  mention.  Two  sam- 
ples obtained  from  the  former,  and  one  from  the  latter,  were  found  with 
very  low  solids,  and  a  complete  analysis  was  made  of  one  of  the  samples, 
from  which  it  was  found  that  the  sugar  as  determined  by  the  polariscope 
was  much  too  high  to  correspond  with  the  other  figures.  The  milk  sugar 
was  then  determined  by  means  of  Fehling's  solution,  which  result  corre- 
sponded with  the  rest  of  the  analysis,  the  high  polarization  being  due  to 
the  presence  of  cane  sugar,  which  was  easily  calculated  from  the  figures 
obtained.  Qualitative  reactions  for  cane  sugar  were  conducted  upon 
these  samples,  and  the  results  were  positive  with  the  resorcine  test,  the 
molybdate  reduction  by  Baier  and  Neumann,  and  the  p.  diphenylamine 
test  of  Eothenfusser. 

The  Eothenfusser  test  is  as  follows :  — 

Heat  the  milk  from  85°  to  90°,  add  2  volumes  of  lead  solution  (500 
grams  of  lead  acetate  in  1,200  cubic  centimeters  of  water,  mix  2  volumes 
of  this  solution  with  1  volume  of  ammonia,  specific  gravity  0.944),  filter, 
treat  a  portion  of  the  filtrate  with  an  equal  volume  of  diphenylamine 
solution  and  heat  in  a  boiling  water  bath  for  not  over  ten  minutes.  At 
the  same  time  heat  another  portion  of  the  filtrate  with  Fehling's  solu- 
tion. If  any  reaction  occurs  in  the  Fehling  solution  the  test  is  to  be 
repeated,  using  a  larger  amount  of  the  lead  solution.  If  cane  sugar  is 
present  the  characteristic  color  is  produced. 

The  diphenylamine  solution  is  made  as  follows :  — 

Ten  cubic  centimeters  of  10  per  cent,  alcoholic  diphenylamine,  25 
cubic  centimeters  glacial  acetic  acid  and  65  cubic  centimeters  hydro- 
chloric acid,  specific  gravity,  1.19. 

Four  years  ago  certain  prosecutions  for  the  sale  of  cream  containing 
calcium  sucrate  resulted  in  acquittal  by  reason  of  the  testimony  given 
for  the  defense  by  four  chemists  that  the  test  then  employed  for  cane 
sugar  was  not  reliable.  In  the  particular  cases  against  Doherty  and 
Putnam  the  methods  of  analysis  were  not  questioned,  the  cases  resulting 
in  conviction.  In  a  case  tried  in  Suffolk  County,  however,  a  short  time 
before  these  samples  were  collected,  the  reliability  of  these  methods  was 
contested  by  three  chemists.  These  samples  in  the  Suffolk  County  cases 
were  found  on  quantitative  analysis  to  contain  about  1  per  cent,  of  cane 
sugar,  and  all  gave  qualitative  reactions  by  the  three  tests  previously  de- 
scribed. The  defense  contended  that  the  tests  described,  including  the 
quantitative  determination  of  the  cane  sugar,  were  not  sufficient  to  show 
the  presence  of  sugar  in  the  sample.  They  stated  that  pasteurization  of 
the  milk,  age  in  the  milk,  feeding  of  the  cattle  with  molasses,  would  cause 
reactions  similar  to  those  described.    They  further  stated  that  cane  sugar 
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could  not  be  determined  or  detected  in  milk  unless  it  was  present  to  an 
extent  of  at  least  2  or  3  per  cent.  The  jury  convicted  in  this  case,  and 
a  fine  was  paid  in  this  as  well  as  in  other  cases  involved. 

The  samples  containing  cane  sugar  obtained  from  Doherty  and  Put- 
nam were  undoubtedly  sweetened  condensed  milk,  diluted  with  water 
and  carried  on  the  team  for  the  purpose  of  adulterating  samples  as  de- 
livered. Two  of  the  samples  obtained  from  Putnam  contained  too  small 
amounts  of  cane  sugar  for  quantitative  estimation.  Subsequent  to  the 
collection  of  these  samples  a  number  of  samples  were  taken  in  the  same 
locality,  and  all  of  them  tested  for  cane  sugar  with  negative  results. 

The  milk  samples  obtained  this  year  show  a  higher  percentage  of 
illegal  samples  than  those  collected  in  the  few  years  previous.  This  is 
due,  without  doubt,  to  the  exceptionally  large  number  of  samples  col- 
lected from  suspected  producers.  The  table  of  the  average  quality  of 
milk  by  months  shows  that  with  the  exception  of  the  month  of  August 
the  percentage  of  solids  and  of  fat  were  below  the  average  for  the  pre- 
ceding three  years. 

Quality  of  Milk  by  Months. 
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Number  having  more  than  15  per  cent. 

9 

5 

8 

4 

4 

1 

2 

5 

4 

9 

4 

« 

total  solids. 

Number  having  between  14  and  15  per 

31 

15 

12 

14 

13 

13 

9 

8 

7 

15 

41 

21 

199 

cent,  total  solids. 

Number  having  between  13  and  14  per 

149 

58 

72 

64 

86 

94 

51 

56 

61 

68 

115 

119 

993 

cent,  total  solids. 

Number  having  between  12.15  and  13  per 

180 

93 

133 

241 

180 

185 

276 

209 

215 

223 

229 

177 

2,341 

cent,  total  solids. 

Number  having  between  11  and  12.15  per 

57 

23 

39 

47 

88 

91 

139 

169 

135 

129 

118 

81 

1,116 

cent,  total  solids. 

Number  having  between  10  and  11  per 

11 

2 

7 

- 

5 

9 

28 

16 

14 

7 

5 

6 

110 

cent,  total  solids. 

Number  having  between  9  and  10  per 

9 

- 

1 

2 

2 

3 

2 

5 

4 

10 

6 

6 

50 

cent,  total  solids. 

Number  having  between  8  and  9  per  cent. 

5 

2 

- 

1 

1 

5 

- 

2 

- 

2 

1 

- 

19 

total  solids. 

Number  having  less  than  S  per  cent,  total 

9 

- 

- 

- 

- 

5 

- 

3 

- 

1 

- 

- 

18 

solids. 

Number  of  samples  of  skimmed   milk 

1 

2 

1 

2 

3 

1 

10 

above  standard. 

Number  of  samples  of  skimmed   milk 

1 

- 

1 

2 

1 

1 

1 

2 

1 

1 

3 

- 

14 

below  standard. 

Number  of  samples  of  watered  milk, 

56 

2 

4 

3 

6 

19 

29 

25 

4 

15 

9 

17 

1S9 

Number  of  samples  above  standard, 

369 

172 

227 

324 

283 

293 

341 

275 

288 

312 

397 

322 

3,603 

Number  of  samples  below  standard, 

91 

26 

45 

49 

96 

108 

169 

195 

153 

146 

127 

92 

1,297 

Total  samples  collected,     . 

460 

198 

272 

373 

379 

401 

510 

470 

441 

45S 

524 

414 

4,900 
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Quality  of  Average  Milk  Collected 

Number 

of 
Samples 

not 
declared 
Skimmed 

Date. 

Total 
Number 
of  Sam- 
ples. 

Average 

Solids 

(Per 

Cent.). 

Average 
Fat  (Per 
Cent.). 

Average 
Solids 
not  Fat 

(Per 
Cent.). 

Average 

Solids 

(Per 

Cent.). 

Average 
Fat  (Per 
Cent.). 

Average 
Solids 
not  Fat 

(Per 
Cent.). 

Watered. 

1911. 

December, 

461 

12.56 

3.92 

8.64 

399 

12.96 

4.06 

8.90 

1912. 

January, 

212 

12.86 

3.94 

8.92 

206 

12.93 

4.00 

8.93 

February, 

272 

12.83 

3.90 

8.93 

261 

12.89 

3.93 

8.96 

March,     . 

313 

12.61 

3.76 

8.85 

306 

12.66 

3.80 

8.86 

April, 

377 

12.68 

3.86 

8.82 

366 

12.74 

3.90 

8.84 

May, 

413 

12.46 

3.82 

8.64 

388 

12.67 

3.94 

8.73 

June, 

510 

12.33 

3.73 

8.60 

475 

12.42 

3.78 

8.64 

July, 

470 

12.21 

3.72 

8.49 

442 

12.33 

3.77 

8.56 

August,  . 

449 

12.34 

3.76 

8.58 

427 

12.71 

3.91 

8.80 

September, 

450 

12.46 

3.77 

8.69 

434 

12.54 

3.82 

8.72 

October,  . 

524 

12.69 

3.84 

8.85 

502 

12.77 

3.91 

8.86 

November, 

334 

12.65 

3.87 

8.78 

308 

12.81 

3.96 

8.85 

Comparison  of  Milk  Statistics  during  Six  Years. 


Entire  Collection. 

Collection  from  Cities 
and  Towns. 

Average  or  Samples 
not  declared  adulter- 
ated (Per  Cent.). 

Year. 

Total 
Samples. 

Above 
Above      Stand- 
Stand-        ard 
ard.          (Per 
1  Cent.). 

Total 
Samples. 

Above 
Stand- 
ard. 

Above 
Stand- 
ard 
(Per 
Cent.). 

Solids. 

Fat. 

Solids 
not  Fat. 

1907,  . 

1908,  . 

1909,  . 

1910,  . 

1911,  . 

1912,  . 

2,992 
3,934 
4,611 
5,396 
4,690 
4,900 

2,000 
2,767 
3,584 
4,353 
3,777 
3,603 

66.9 
70.4 
77.7 
80.7 
80.6 
73.6 

2,602 
3,418 
3,926 
4,817 
4,459 
3,954 

1,766 
2,531 
3,174 
4,001 
3,654 
3,084 

67.8 
74.1 
80.7 
83.0 
82.1 
78.1 

12.78 
12.85 
12.83 
12.66 

4.01 
4.02 
4.00 
3.89 

8.77 
8.83 
8.83 
8.87 

Pasteurized  Milk. 
The  statutes  require  that  all  samples  of  milk  which  have  been  sub- 
jected to  artificial  heat  greater  than  167°  F.  (or  75°  C.)  shall  be 
marked  "  heated  milk."  An  attempt  was  made  this  year  to  make  a  study 
of  the  condition  of  the  market  in  regard  to  pasteurized  milk.  The 
methods  used  for  the  detection  of  pasteurized  milk  were  as  follows :  — 
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1.  The  Schardinger  Test.  —  Twenty  cubic  centimeters  of  milk  are 
mixed  in  a  test  tube  with  1  cubic  centimeter  of  a  solution  containing 
5  cubic  centimeters  of  a  saturated  alcoholic  solution  of  methylene  blue 
and  5  cubic  centimeters  of  40  per  cent,  formaldehyde  in  190  cubic  centi- 
meters of  water.  The  contents  of  the  tube  are  covered  with  a  layer  of 
liquid  petroleum  to  prevent  access  of  air,  and  the  tube  is  then  placed  in 
the  water  bath  at  a  temperature  of  45°  to  50°  C.  Raw  milk  will  decolor- 
ize this  reagent  in  less  than  twenty  minutes.  Pasteurized  milk  will  take 
longer  than  twenty  minutes. 

2.  The  Rothenfusser  Test.  —  Dissolve  1  gram  of  pure  p.  phenylenedia- 
mine  hydrochloride  in  15  cubic  centimeters  of  water.  Dissolve  2  grams 
of  crystallized  guiacol  in  135  cubic  centimeters  of  96  per  cent,  alcohol. 
Mix  these  solutions  and  keep  in  an  amber-colored  bottle.  To  10  cubic 
centimeters  of  milk  add  0.5  cubic  centimeters  of  this  reagent  and  3  drops 
of  3  per  cent,  hydrogen  peroxide.  With  raw  milk  a  blue  violet  coloration 
is  formed.  If  the  milk  has  been  heated  to  a  sufficiently  high  temperature 
no  color  is  produced. 

3.  The  Benzidine  Test.  —  Dissolve  4  grams  of  benzidine  in  100  cubic 
centimeters  of  96  per  cent,  alcohol.    To  10  cubic  centimeters  of  milk  add 

1  cubic  centimeter  of  this  reagent,  3  drops  of  30  per  cent  acetic  acid  and 

2  cubic  centimeters  of  3  per  cent,  hydrogen  peroxide.  A  blue  coloration 
is  produced  with  raw  milk,  and  no  coloration  if  the  milk  has  been  heated 
to  a  sufficiently  high  temperature. 

In  order  to  determine  the  influence  of  time  and  temperature  of  pas- 
teurization on  these  tests,  a  quantity  of  raw  milk  of  known  purity  was 
procured.  Five  1-pint  portions  were  heated  gradually  (rise  in  tempera- 
ture about  2°  per  minute)  in  a  water  bath  to  temperatures  of  60°,  65,° 
70,°  75°  and  80°  C.  The  samples  heated  to  60°  or  more  were  held  at 
those  temperatures  for  thirty  minutes  and  portions  removed  every  ten 
minutes.  Portions  were  taken  out,  also,  when  the  temperature  reached 
40°  and  50°  C.  All  these  portions  were  subjected  to  the  Schardinger, 
Benzidine  and  Rothenfusser  tests,  and  the  bacterial  count  was  made  on 
some  of  them.  The  results,  including  the  examination  of  a  sample  of 
commercially  pasteurized  milk  which  had  been  heated  to  a  temperature 
of  63°  C.  and  held  there  for  thirty-five  minutes,  are  shown  in  the  follow- 
ing tables : — 


418 


STATE  BOARD  OF  HEALTH. 


[Pub.  Doc. 


Schar dinger  Test. 

[Minutes  required  for  decolorization  of  formalin-methylene  blue  solution.] 


Temperature  of  Milk 
(Degrees). 


Time  held  (Minutes). 


30. 


20, 
40, 
50, 
60, 
63, 
65, 
70, 
75, 
80, 


12M 
20 


1  Did  not  decolorize  in  an  hour  and  a  half.  2  Did  not  decolorize  in  five  hours. 

Benzidine  Reaction. 


Temperature  of  Milk 

Time  held  (Minutes). 

(Degrees). 

0. 

10. 

20. 

30. 

20 

40 

50, 

60, 

65 

70 

75 

80 

Positive. 

Positive. 

Positive. 

Positive. 

Positive. 

Faintly  posi- 
tive. 
Negative. 

Negative. 

Positive. 

Positive. 

Very  faintly 
positive. 
Negative. 

Negative. 

Positive. 

Positive. 

Very  faintly 
positive. 
Negative. 

Negative. 

Positive. 

Positive. 

Very  faintly 
positive. 

Negative. 

Negative. 

Rothenfusser  Reaction. 


20, 
40, 
50, 
60, 
65, 
70, 
75, 
80, 


Positive. 
Positive. 
Positive. 
Positive. 
Positive. 
Positive. 
Negative. 
Negative. 


Positive. 

Positive. 

Faintly  posi- 
tive. 
Negative. 

Negative. 


Positive. 

Positive. 

Faintly  posi- 
tive. 
Negative. 

Negative. 


Positive. 

Positive. 

Faintly  posi- 
tive. 
Negative. 

Negative. 
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Bacteria  per  Cubic  Centimeter. 

[Minutes  required  for  decolonization  of  formalin-methylene  blue  solution.] 


Temperature  of  Milk 
(Degrees). 


Time  held  (Minutes). 


20. 


30. 


20, 

to, 

60, 

60, 
6.3, 
70, 
75, 
80, 


18,000 
180 
120 


M 


Spores  only. 


Sterile. 


From  the  above  tables  the  following  conclusions  are  drawn:  milk  pas- 
teurized at  63°  C.  and  held  there  for  thirty-five  minutes,  or  at  65°  and 
held  at  that  temperature  for  thirty  minutes,  or  at  70°  C.  and  held  for 
more  than  ten  minutes  at  that  temperature,  or  milk  pasteurized  at  tem- 
perature above  70°  C,  can  be  detected  by  means  of  the  Schardinger 
reaction.  Milk  pasteurized  at  75°  C,  or  above,  can  be  detected  by  means 
of  the  Rothenfusser  and  Benzidine  reagents,  but  when  pasteurized  below 
75°  C.  these  reactions  do  not  detect  pasteurization,  and  therefore  fail  in 
their  practical  value. 

To  determine  the  effect  of  the  addition  of  varying  amounts  of  raw 
milk  to  milk  pasteurized  at  different  temperatures,  5,  10,  15,  20  and  25 
per  cent,  of  raw  milk  was  added  to  milk  pasteurized  at  60,°  65,°  70,° 
75°  and  80°  C,  with  the  following  results:  — 


Schardinger  Reaction.     Per  Cent,  of  Raw  Milk  added  to  Pasteurized  Milk. 

[Minutes  required  to  decolorize  the  formaldehyde  methylene-blue  solution.] 


Per  cent,  of  raw  milk  added, 

0.                    5.                   10.                   15.                   20.                   25. 

Milk  pasteurized, 

Thirty  Minutes 

(Degrees). 

Time  of  Reduction. 

60, 
65, 
70, 
75, 
80, 


10 

9H 

m 

9 

15 

12 

- 

8 

_i 

70 

35 

20 

_i 

_i 

- 

40 

_i 

_i 

_i 

_i 

1  No  decolorization  in  five  hours. 
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The  addition  of  10  per  cent,  of  raw  milk  was  found  sufficient  to  give 
the  positive  color  with  the  Benzidine  and  Rothenfusser  reagents.  In  the 
case  of  the  Schardinger  reaction,  25  per  cent,  of  raw  milk  can  be  added 
to  milk  pasteurized  at  60°  and  65°  C.  and  still  give  the  reaction  for  raw 
milk.  With  milk  pasteurized  at  70°,  15  per  cent,  of  raw  milk  can  be 
added,  and  with  milk  pasteurized  at  75°  and  80°  C.  at  least  up  to  25 
per  cent,  raw  milk  can  be  added  without  vitiating  the  test  for  pasteur- 
ized milk. 

For  the  purpose  of  determining  whether  the  reaction  for  raw  milk  re- 
turned after  allowing  pasteurized  milk  to  stand  for  a  few  days,  the  fol- 
lowing experiment  was  undertaken.  Three  samples  of  freshly  pasteur- 
ized milk  were  obtained  from  the  pasteurizer  of  a  milk  concern.  This 
milk  had  been  pasteurized  at  63°  C.  and  held  there  for  thirty- five  minutes. 
The  samples  were  kept  in  the  refrigerator  and  a  new  bottle  was  opened 
each  day.     The  results  are  given  in  the  following  table :  — 


Schardinger. 

Benzidine. 

Rothenfusser. 

Alcohol,  68 
Per  Cent. 

First  day 

Third  day, 

_l 
10  minutes. 

Faintly  posi- 
tive. 
Positive. 

Positive. 

Positive. 
Positive. 
Positive. 

No  precipitate. 
No  precipitate. 
No  precipitate. 

1  No  reduction  in  two  hours. 


Here  we  may  conclude  that  three  days  after  pasteurization  the  Schar- 
dinger reaction  is  the  same  as  for  raw  milk  and  the  Benzidine  and  Roth- 
enfusser tests  are  inclined  to  be  more  intense  than  those  given  by  raw 
milk.  None  of  these  methods  will  distinguish  commercially  pasteurized 
milk  three  days  after  pasteurization,  and  only  the  Schardinger  test  will 
detect  it  up  to  and  including  the  second  day. 

Out  of  a  total  of  2,470  commercial  samples  of  milk  collected  by  the 
inspectors  of  the  Massachusetts  State  Board  of  Health,  2,132  gave  the 
test  for  raw  milk  and  348  were  pasteurized  according  to  the  Schardinger 
reaction.  In  the  case  of  the  Rothenfusser  and  Benzidine  reactions,  all 
but  7  of  this  number  gave  the  tests  for  raw  milk  but  from  personal 
knowledge  of  the  condition  of  the  market,  and  the  localities  from  where 
the  milk  came,  this  number  is  far  too  small.  We  may  conclude  from  this 
that  the  Schardinger  test  is  the  most  feasible,  while  the  Benzidine  and 
Rothenfusser  reactions  are  of  no  practical  value  for  the  detection  of  com- 
mercially pasteurized  milk. 

Of  3,813  samples  of  milk  examined  between  March  12  and  November 
30,  439  gave  the  reaction  for  pasteurized  milk  by  the  Schardinger  test. 
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All  samples  failing  to  reduce  methylene-blue  formaldehyde  solution 
within  thirty  minutes  were  regarded  as  pasteurized. 

Inasmuch  as  pasteurized  milk  represents  a  mixture  of  a  large  number 
of  samples,  it  would  be  expected  that  the  average  composition  of  pas- 
teurized milk  would  fairly  represent  the  average  composition  of  the 
market  milk. 

The  figures  for  the  average  composition  of  the  pasteurized  milk  not 
found  adulterated  show  them  to  be  slightly  lower  than  the  average  milk 
collected,  except  during  the  month  of  August.  A  comparison  of  the 
percentage  of  samples  below  the  standard  shows  that  there  is  less  low- 
standard  milk  in  the  pasteurized  milk  than  in  the  total  milk  samples. 


Pasteurized  Milk  by  Months. 

o 

<U 

|~; 

Composition  of  Average 

ft 

fa 

Pasteurized  Sample  not 

S   . 
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2  a> 

DECLARED  ADULTERATED 

d«r3 

02  C 

3 

T3 
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(Per  Cent.). 

^ 

Month. 

•6 

tjS 

c 

I'd 

fa 

| 

gco 

02     . 

W  rt 

0 

is 

a! 

3 

3 

o 

3   & 

»1 

O    4) 

C 

o»2 

•v 

c 

m 

K 

Cl, 

H 

c 

pa 

H 

02 

fa 

02 

March, 

204 

82 

286 

7 

8.5 

13.7 

12.57 

3.72 

8.85 

April,   . 

316 

61 

377 

16 

26.2 

25.4 

12  43 

3.74 

8.69 

Mav,    . 

389 

24 

413 

5 

20.8 

26.4 

12.47 

3.78 

8.69 

June,    . 

474 

36 

510 

8 

22  2 

33.2 

12.47 

3.73 

8.74 

July,     . 

463 

7 

470 

2 

2S.6 

41.5 

12.29 

3.66 

8.63 

August, 

404 

45 

449 

3 

6.6 

34.7 

12.88 

4  09 

8.79 

September, 

389 

61 

450 

10 

16.4 

30.9 

12.38 

3.81 

8.57 

October, 

451 

73 

524 

8 

11.0 

24.2 

12.82 

3.95 

8.87 

November, 

284 

50 

334 

12 

24.0 

22.2 

12.69 

3.84 

8.85 

Totals, 

3,374 

439 

3,813 

71 

17.5 

27.1 

12.62 

3.86 

8  76 

A  study  of  the  averages  given  in  the  table  would  seem  to  indicate  that 
the  large  dealers  are  putting  more  below-grade  milk  into  their  mixtures 
than  is  found  in  the  State  milk  supply. 

The  average  sample  of  unadulterated  raw  milk  on  the  market  during 
the  nine  months  that  the  milks  were  tested  for  pasteurization  shows 
12.73  per  cent,  solids  and  3.92  per  cent,  fat,  while  the  average  sample  of 
unadulterated  pasteurized  milk  collected  during  the  same  time  shows  a 
total  solids  of  12.62  per  cent,  and  fat  of  3.86  per  cent.  These  averages 
were  calculated  with  a  view  to  finding  out  whether  or  not  there  was  a 
prevalence  of  adding  skimmed  milk  to  the  milk  used  for  pasteurization 
purposes.  There  is  a  popular  opinion  that  this  is  practiced  by  the  large 
contractors,  the  opinion  originating,  no  doubt,  from  the  fact  that  it 
could  be  easily  and  profitably  done  with  practically  no  risk  of  detection, 
provided  the  skimming  was  judiciously  performed.     The  figures  obtained 
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do  not  warrant  this  conclusion,  as  the  solids  not  fat  of  the  pasteurized 
milk  are  somewhat  lower  than  those  of  the  average  raw  milk,  which 
would  not  be  the  case  if  the  slightly  lower  quality  of  the  pasteurized 
milk  was  due  to  skimming.  A  few  cases  of  skimming  were  found  in 
pasteurized  milk,  but  more  cases  were  found  in  raw  milk. 

In  addition  to  the  tests  for  pasteurized  milk,  the  samples  were  also 
tested  by  the  alcohol  precipitation  method :  — 

For  the  detection  of  old  milk  a  68  per  cent,  alcohol  containing  0.3 
gram  alizarin  per  liter  was  used.  To  5  cubic  centimeters  of  milk  add 
5  cubic  centimeters  of  the  reagent.  A  precipitate  varying  in  color  from 
red  to  yellow  is  produced  in  old  milk,  the  color  being  indicative  of  the 
acidity  of  the  milk.  Milk,  however,  will  give  a  precipitate  with  68  per 
cent,  alcohol  long  before  it  reaches  the  point  of  curdling. 

The  obtaining  of  a  precipitate  by  the  addition  of  an  equal  volume  of 
68  per  cent,  alcohol  to  milk  has  been  used  extensively  as  a  means  of 
detecting  old  milk.  W.  Morres  x  recommends  the  addition  of  alizarin  to 
the  alcohol,  thereby  giving  an  indication  of  the  acidity  of  the  milk.  The 
colors  produced  in  milk  corresponding  to  different  degrees  of  acidity 
varied  from  lilac  red  with  fresh  milk  to  yellow  in  sour  milk,  with  several 
intermediate  colors.  The  following  table  of  Morres  illustrates  the  re- 
action :  — 


Acidity  (Soxhlet,  Henkel) 
(Decrees). 


Color  of  Alizarin. 


Condition  of  Precipitate. 


Condition  of  Milk. 


7.0,  . 

8.0,  . 

9.0, 

10.0,  . 

11.0,  . 

12.0,  . 

14.0,  . 
16.0  and  above, 


Lilac  red, 
Lilac  red. 
Brownish  red. 
Reddish  brown. 
Brown. 

Yellowish  brown. 
Brownish  yellow. 
Yellow. 


No  precipitate. 
Very  fine. 
Fine. 

Precipitate. 
Heavy  precipitate. 
Very  heavy  precipitate. 
Very  heavy  precipitate. 
Very  heavy  precipitate. 


Norma!  and  fresh. 
Beginning  to  sour. 
Increasing  sourness. 
Increasing  sourness. 
Critical  state. 
Coagulates  on  heatin;. 
Coagulates  on  heating. 
Coagulates  on  heating. 


The  Schardinger  test  using  the  reagent  free  from  formaldehyde  (5 
cubic  centimeters  saturated  alcoholic  solution  of  methylene  blue,  190 
cubic  centimeters  water)  has  been  recommended  as  a  means  of  detecting 
old  milk  by  the  rapidity  of  decolorization.  Most  authorities  agree  that 
milk  which  decolorizes  this  reagent  within  an  hour  is  too  old  for  con- 
sumption. 

The  table  on  page  424  shows  the  raw  and  pasteurized  milk  samples 


1  Z.  Nahr.  Genussm.,  1911,  22,  459. 
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obtained  from  the  different  cities  and  towns,  also  the  number  of  samples 
giving  precipitates  with  alcohol.  Considering  the  distance  that  some  of 
these  samples  had  to  travel  before  being  brought  into  the  laboratory, 
and  the  temperatures  to  which  they  were  subjected  before  examination, 
the  results  were  very  satisfactory,  and  the  market  milk  may  be  said  to  be 
fairly  fresh  and  free  from  old  milk. 

The  list  of  cities  and  towns  from  which  no  pasteurized  samples 
were  found  is  given  below,  together  with  the  number  of  samples  giving 
precipitates  with  68  per  cent,  alcohol.  The  two  samples  giving  pre- 
cipitates which  were  obtained  from  Bedford  came  from  a  farmer,  who 
sent  the  milk  to  a  contractor  in  the  condition  reported.  These  samples 
were  nearly  sour  when  brought  into  the  laboratory  within  two  hours  of 
the  time  they  were  delivered  by  the  farmer  to  the  contractor. 


Localities  from  tvhich  no 

Ashby. 

Becket. 

Bedford  (2  precipitates). 

Billerica. 

Braintree. 

Bridgewater  (1  precipitate). 

Burlington. 

Canton. 

Carlisle. 

Chelmsford  (5  precipitates). 

Concord  (2  precipitates). 

Dartmouth. 

Dedham. 

Dover. 

Easton. 

Franklin. 

Gloucester  (4  precipitates). 

Great  Barrington. 

Hadley. 

Lexington. 

Lincoln. 

Littleton  (6  precipitates). 

Lynn  (2  precipitates). 

Melrose. 

Methuen. 

Middleborough  (3  precipitates). 


Pasteurized  Milk  was  obtained. 
Middleton. 
Millbury. 
New  Braintree. 
Newbury. 
North  Andover. 
Palmer. 
Randolph. 
Reading. 
Roekport. 

Salem  (2  precipitates). 
Sterling. 
Stow. 
Sudbury. 
Swampscott. 
Tyringham. 
Wakefield. 
Wareham. 

Westborough  (1  precipitate). 
Westfield. 
West  Newbury. 
Weston. 
Westport. 
West  Springfield. 
Whitman. 
Williamstown. 
Woburn  (5  precipitates). 


424 


STATE  BOARD  OF  HEALTH. 


[Pub.  Doc. 


Pasteurized  Milk  from  Cities  and  Towns. 


Locality. 

Raw. 

Pasteurized. 

Total. 

Pasteurized 
Milk  below 
Standard. 

Number 
of  Samples 

giving 
Precipitates 

with  68 
Per  Cent,  of 

Alcohol. 

Andover, 

19 

1 

20 

- 

1 

Arlington, 

56 

3 

59 

1 

1 

Athol, 

8 

7 

15 

- 

1 

Attleborough, 

1 

9 

10 

3 

- 

Beverly, 

20 

2 

22 

- 

- 

Boston,    . 

- 

2 

2 

1 

- 

Brockton, 

40 

1 

41 

_ 

- 

Brookline, 

14 

8 

22 

- 

1 

Cambridge, 

29 

11 

40 

- 

4 

Chelsea, 

48 

35 

83 

4 

3 

Chicopee, 

26 

5 

31 

- 

- 

Clinton,     . 

7 

3 

10 

- 

'- 

Dalton, 

6 

2 

8 

- 

5 

Danvers,  . 

21 

1 

22 

- 

5 

Easthampton, 

7 

5 

12 

3 

- 

Everett, 

48 

22 

70 

5 

6 

Fall  River, 

52 

8 

60 

2 

5 

FlTCHBURG, 

53 

4 

57 

4 

2 

Greenfield, 

6 

9 

15 

- 

- 

Haverhill, 

92 

8 

100 

3 

2 

Holyoke, 

43 

9 

52 

2 

2 

Hudson,    . 

34 

7 

41 

3 

11 

Lawrence, 

129 

5 

134 

- 

- 

Lee,     . 

7 

1 

8 

- 

3 

Leominster, 

13 

5 

18 

- 

1 

Lowell,   . 

31 

2 

33 

- 

- 

Malden,  . 

72 

15 

87 

- 

3 

Mansfield, 

7 

3 

10 

- 

2 

Marblehead, 

27 

2 

29 

- 

1 

Marlborough 

17 

3 

20 

1 

- 

Maynard, 

10 

3 

13 

1 

1 

Medford, 

48 

8 

56 

2 

2 

Milford,     . 

21 

2 

23 

- 

- 

Milton, 

10 

10 

20 

1 

- 

Montague, 

4 

10 

14 

1 

1 
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Pasteurized  Milk  from  Cities  and  Towns  —  Concluded. 

Locality-. 

Raw. 

Pasteurized. 

Total. 

Pasteurized 
Milk  below 
Standard. 

Number 
of  Samples 

giving 
Precipitate 

with  68 
Per  Cent,  of 

Alcohol. 

Natick, 

20 

1 

21 

- 

- 

New  Bedford, 

58 

2 

60 

2 

1 

Newuuryport, 

53 

0 

56 

- 

4 

Newton, 

15 

7 

22 

- 

2 

North  Adams, 

26 

5 

31 

1 

5 

Northampton, 

49 

6 

55 

2 

- 

North  Attleborough 

16 

20 

36 

3 

- 

Norwood, 

6 

3 

9 

- 

- 

Oak  Bluffs, 

9 

7 

16 

- 

- 

Orange, 

15 

3 

18 

- 

- 

PlTTSFIELD, 

29 

3 

32 

- 

8 

Plymouth, 

40 

2 

42 

1 

2 

QuiNCY,      . 

44 

4 

48 

2 

4 

Revere, 

21 

17 

38 

1 

5 

Saugus,     . 

48 

2 

50 

- 

- 

Somervili.e, 

58 

37 

95 

7 

4 

Spencer,    . 

4 

6 

10 

- 

- 

Springfield, 

43 

10 

53 

- 

2 

Stoneham, 
Stoughton, 

19 
9 

1 
1 

20 
10 

1 
1 

- 

Taunton, 

38 

5 

43 

- 

1 

Waltham, 

21 

5 

36 

- 

2 

Ware, 

43 

20 

63 

4 

6 

Watertown, 

52 

7 

59 

- 

- 

Webster,    . 

27 

9 

36 

2 

1 

Weymouth, 

24 

6 

30 

4 

4 

Winchester, 

55 

7 

62 

3 

1 

Winthrop, 

31 

3 

34 

- 

3 

Worcester, 

24 

6 

30 

- 

2 

Of  the  total  samples  collected  from  March  to  November,  11.5  per  cent, 
were  pasteurized,  and  of  the  total  samples  collected  from  cities  and  towns" 
where  pasteurized  milk  is  sold,  18.6  per  cent,  were  pasteurized.  But  if 
we  choose  greater  Boston  as  a  locality  of  study  we  find  that  479  samples 
were  collected  in  Boston,  Brookline,  Chelsea,  Cambridge,  Everett,  Mai- 
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den,  Milton,  Newton,  Revere  and  Somerville,  of  which  161,  or  34.3  per 
cent.,  were  pasteurized. 

The  value  of  pasteurized  milk  as  a  food  has  been  declared  by  many 
authorities  to  be  inferior  to  raw  milk  in  many  respects,  yet  it  seems  as  if 
pasteurization  is  the  only  solution  of  the  problem  of  furnishing  the 
public  with  a  wholesome  supply  of  milk  in  large  cities.  These  places  are 
so  often  remote  from  the  source  of  production  that  the  milk  when  de- 
livered to  the  consumer  is  at  least  twenty-four  and  possibly  seventy-two 
hours  old.  Owing  to  the  fact  that  the  infection  of  pasteurized  milk  is 
most  disastrous  to  the  community,  the  process  of  pasteurization  should  be 
supervised  by  some  authoritative  body.  In  a  few  instances  serious  epi- 
demics have  been  traced  to  pasteurized  milk,  and  such  disturbances  could 
be  checked  if  competent  physicians  in  the  employ  of  the  State  were  in  at- 
tendance at  such  plants  and  examined  the  persons  handling  the  milk. 

Studies  upon  the  Schardinger  test  without  the  formaldehyde  showed 
that  it  is  more  sensitive  in  detecting  old  milk  than  the  alcohol  precipita- 
tion method.  A  sample  of  milk  reducing  the  methylene-blue  solution  in 
thirty  minutes  will  not  be  precipitated  with  an  equal  volume  of  68  per 
cent,  alcohol.  The  reduction  of  methylene  blue  is  said  to  be  due  to 
bacterial  growth,  although  this  statement  has  been  questioned,  yet 
Barthel  (Z.  Nahr.  Genussm.,  15,  385)  states  that  when  the  milk  de- 
colorizes the  reagent  in  a  few  minutes,  it  will  surely  contain  100,000,000 
or  more  bacteria  per  cubic  centimeter.  Such  milk  will  coagulate  with  an 
equal  volume  of  68  per  cent,  alcohol,  and  milk  which  will  do  this  is  de- 
composed. It  seems  feasible  that  this  reaction  could  be  performed  by  the 
inspectors  at  the  time  of  taking  the  sample,  and  if  a  precipitate  were 
produced  the  inspector  could  condemn  the  milk  and  destroy  it  on  the 
spot,  according  to  the  authority  conferred  upon  him  by  the  Acts  of  1908, 
chapter  329. 

I  would  respectfully  suggest  this  for  your  consideration. 

Food  exclusive  of  Milk. 

There  were  1,301  samples  of  food  exclusive  of  milk  examined,  of 
which  267  were  found  to  be  adulterated.  The  list  of  adulterated  brands 
will  be  found  on  page  438.  In  many  cases,  where  more  than  one  sample 
of  the  same  brand  was  obtained,  only  one  analysis  is  reported  in  the 
table.    Samples  obtained  in  bulk  are  not  reported  in  this  table. 

Under  the  several  headings  only  such  foods  as  require  special  attention 
will  be  discussed.  The  summary  of  statistics  of  food  will  be  found  on 
page  440. 
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Baking  Powder. 
One  sample  of  baking  powder  was  reported  adulterated.  This  powder 
bore  no  label  stating  the  percentage  of  ingredients.  It  was  intended  to 
be  sold  from  house  to  house  by  women  canvassers,  and  not  sold  by  stores. 
The  sample  examined  was  submitted  by  a  woman  who  wished  to  know  if 
she  could  legally  sell  the  baking  powder. 

Butter. 
Of  the  two  samples  reported  adulterated  one  was  oleomargarine;  the 
other  sample  was  declared  decomposed.     This  sample  smelled  particu- 
larly bad,  and  the  high  fatty  acids  of  the  fat  showed  the  sample  to  have 
been  decomposed. 

Cider. 
Three  samples  of  cider  contained  benzoic  acid.     These  samples  were 
sold  to  the  inspectors  in  unlabeled  bottles.     One  sample  of  Bailey's  apple 
cider,  marked  "  Compound,"  was  found  to  consist  largely  of  carbonated 
water  and  sugar,  and  contained  not  more  than  25  per  cent,  of  cider. 

Cocoa. 

Six  of  the  adulterated  samples  contained  cane  sugar.  They  were 
Barker's  Hasty  Lunch  Chocolate,  the  Knickerbocker  Chocolate  Company, 
which  contained  13.45  per  cent,  fat  and  50  per  cent,  cane  sugar.  This 
sample  was  not  chocolate,  but  was  cocoa.  The  sample  of  Van  Dyke's 
Sweet  Lunch  Cocoa  contained  75  per  cent,  of  sugar.  The  sample  of 
Mogul  Powdered  Sweet  Cocoa,  Hooton  Cocoa  Company,  Newark,  N.  J., 
contained  31.8  per  cent,  sugar. 

Three  samples  of  cocoa  sold  in  bulk  contained  70.06  per  cent.,  72  per 
cent,  and  91.9  per  cent,  of  sugar.  Sugar  was  determined  in  these  cases 
by  examination  by  the  polariscope.  In  the  unsweetened  cocoa  the  fat 
was  determined  and  microscopic  examination  made  upon  the  fat-free 
residue,  as  well  as  a  determination  of  pentosans,  fiber  and  cocoa  red,  these 
latter  three  determinations  being  for  the  purpose  of  detecting  added 
cocoa  shells.  None  of  the  samples  was  found  to  contain  added  shells  or 
any  foreign  substance  except  sugar.  The  method  of  determining  cocoa 
red  is  that  of  Ulrich,  and  is  as  follows :  — 

To  1  gram  of  fat-free  dry  substance,  which  should  be  finely  powdered, 
in  a  300  cubic  centimeter  Ehrlenmeyer  flask,  add  120  cubic  centimeters 
of  pure  acetic  acid  (50  to  51  per  cent.)  ;  connect  with  a  return-flow  con- 
denser and  boil  for  three  hours;  cool  and  bring  the  contents  of  the  flask 
to  a  volume  of  150  cubic  centimeters  with  cold  water;  shake  well  and 
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allow  to  stand  at  least  twelve  hours ;  filter  through  a  dry  filter  and  treat 
135  cubic  centimeters  of  the  filtrate  (corresponding  to  .9  of  a  gram  of 
the  original  substance)  with  5  cubic  centimeters  concentrated  hydro- 
chloric acid  and  20  cubic  centimeters  of  a  20  per  cent,  ferric  chloride 
solution.  Connect  with  a  return-flow  condenser,  heat  to  the  boiling  point 
and  boil  ten  minutes ;  cool  quickly  and  transfer  to  a  beaker ;  after  stand- 
ing at  least  six  hours  filter  upon  a  weighed  filter,  washing  the  precipitate 
with  hot  water  until  free  from  iron;  dry  for  six  hours  at  105°  C.  and 
weigh.  Pure  cocoa  will  show  from  10  to  15  per  cent,  of  cocoa  red;  by 
this  process  cocoa  shells  will  show  no  cocoa  red. 

Coffee. 

Twenty-one  samples  of  compound  coffee  were  sold  without  the  neces- 
sary label  stating  the  name  and  percentage  of  ingredients.  All  were 
marked  "  compound  coffee,"  and  notices  were  sent  to  all  the  dealers. 

Condensed  Milk. 
One  of  the  eight  samples  reported  as  adulterated  was  skimmed.  This 
was  the  Bazaar  Brand  of  condensed  milk.  The  sample  was  diluted 
according  to  the  formula  upon  the  can,  and  the  diluted  milk  was  analyzed 
with  the  following  results:  total  solids,  18.07  per  cent.;  fat,  3.63;  pro- 
teins, 4.44.  The  other  seven  samples  of  condensed  milk  reported  adul- 
terated did  not  bear  the  necessary  labeling  stating  the  proper  dilutions 
to  bring  the  milk  above  the  standard  milk.  These  consisted  of  Borden's 
Peerless  Evaporated  Milk,  Gold  Cross  Evaporated  Milk,  and  Square 
Brand  Condensed  Skimmed  Milk. 

Confectionery. 
The  samples  reported  adulterated  consisted  of  marshmallows,  and  con- 
tained sulphur  dioxide  in  amounts  varying  from  77  to  102  milligrams 
per  kilo.     One  prosecution  was  made,   and  all  subsequent  samples  of 
marshmallows  were  found  to  contain  practically  no  sulphur  dioxide. 

Cream. 
One  sample  of  cream  obtained  from  Eobert  Mitchell  of  Few  Bedford 
was  preserved  with  formaldehyde;  the  other  four  adulterated  samples 
were  below  the  fat  standard. 
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Eggs. 
Seventy-seven  samples  of  broken-out  eggs  were  examined,  of  which 
35  were  more  or  less  decomposed.  The  decomposed  eggs  contained  from 
5.7  to  13.3  milligrams  of  ammonia  per  100  grams  of  egg,  and  had  an 
acidity  of  from  26  to  75  cubic  centimeters  N/10  alkali  per  100  grams  of 
egg.  Nineteen  samples  of  egg  were  examined  for  solids,  fat  and 
protein,  to  ascertain  whether  or  not  dilution  with  water  or  some 
other  substance  was  practiced.  They  showed  a  normal  composition  for 
egg,  although  a  number  of  samples  contained  added  yolks.  The  fat 
varied  from  11  to  29.8  per  cent.,  the  solids  from  25.2  to  45.7  per  cent, 
and  the  proteins  from  11.6  to  15.5  per  cent.  A  number  of  prosecutions 
were  made  against  dealers,  fines  being  imposed  in  all  the  cases.  But  few 
of  the  eggs  could  be  considered  first  quality,  the  ammonia  in  the  eggs 
reported  pure  varying  from  1.2  to  4  milligrams  per  100  grams  of  egg.  A 
fresh  egg  will  show  not  more  than  1  to  l1/^  milligrams  of  ammonia.  The 
method  of  determining  ammonia  is  the  same  as  described  in  the  1911 
report. 

Flavoring  Extracts. 
Ninety-six  samples  of  flavoring  extracts  were  examined,  of  which  9 
were   reported   adulterated.      The   samples   of   lemon,   peppermint   and 
wintergreen  extracts  were  low  in  essential  oils,  and  not  properly  labeled. 
A  sample  of  vanilla  extract  contained  coumarin. 

Fruit  Juices. 

No  adulteration  was  detected  in  grape  juice,  lemon  juice,  orange  juice 
or  pineapple  juice  examined  during  the  year.  Forty-two  samples  of 
lime  juice  were  examined  of  which  10  were  adulterated  with  water,  the 
name  of  the  brands  and  results  of  the  analysis  of  which  are  found  in  the 
table  on  page  438.  On  all  of  the  samples  determinations  of  solids,  acid, 
ash  and  protein  were  made:  Most  of  the  samples  contained  preserva- 
tives, and  all  such  were  properly  labeled  in  this  respect.  All  but  7  were 
watered,  of  which  25  were  correctly  labeled  and  10  were  not  labeled,  or 
incorrectly  so. 

The  presence  of  a  foreign  acid  such  as  tartaric  could  be  shown  by  a 
low  figure  obtained  by  a  determination  of  non-acid  solids.  The  figure 
in  the  pure  varieties  varies  from  1.37  to  2.35,  with  an  average  of  1.71. 
The  analyses  of  the  samples  free  from  added  water  are  given  in  the  fol- 
lowing table :  — 
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Analyses  of  Lime  Juice  not  declared  Adulterated. 


Solids 

(Per 

Cent.). 

Acid  (Per 
Cent.). 

Ash  (Per 
Cent.). 

Protein 

(Per 
Cent.). 

Non-acid 

Solids  (Per 

Cent.). 

Benzoates. 

In  Solids. 

Ash  (Per 
Cent.). 

Protein 

(Per 
Cent.). 

Non-acid 

Solids  (Per 

Cent.). 

8.65 
8.68 
7.36 
8.80 
8.97 
9.45 
8.64 
8.80 

6.30 
7.00 
6.01 
7.25 
7.27 
7.33 
7.12 
7.42 

0.45 
0.26 
0.29 
0.30 
0.29 
0.29 
0.25 
0.22 

0.252 
0.185 
0.193 
0.226 
0.238 
0.228 
0.199 
0.168 

2.35 
1.68 
1.35 
1.55 
1.70 
2.12 
1.52 
1.38 

Present. 
Present. 

5.2 
3.0 
3.9 
3.4 
3.2 
3.1 
2.9 
2.5 

2.9 
2.2 
2.6 
2.6 
2.7 
2.4 
2.3 
1.9 

27.2 
19.4 
18.5 
17.6 
18.9 
24.6 
17.3 
15.3 

Average. 


7.19 


3.4 


19.8 


Honey. 
The  single  sample  reported  adulterated  contained  invert  sugar  and 
about  10  per  cent,  of  glucose. 

Jams  and  Jellies. 
The  7  adulterated  samples  consisted  of  5  samples  of  maraschino  cher- 
ries containing  sulphurous  acid.  One  sample  of  strawberry  jam  con- 
tained benzoic  acid  and  1  sample  of  grape  jelly  consisted  largely  of  apple 
jelly.  In  this  latter  case  there  was  no  grape  jelly  present,  as  was  shown 
by  the  color  of  the  precipitate  with  lead  acetate.  A  small  amount  of 
grape  jelly  will  cause  a  precipitate  to  become  purple.  The  precipitate  in 
this  case  was  yellow,  which  is  the  color  shown  by  apple  jelly. 

Maple  Products. 
Six  samples  of  maple  sugar,  and  8  samples  of  maple  syrup  contained 
cane  sugar.  The  majority  of  the  samples  of  maple  syrup  were  Golden 
Tree  Syrup.  A  prosecution  against  the  New  England  Maple  Syrup 
Company  was  based  upon  a  sale  made  to  a  Lowell  grocer.  The  grocer 
ordered  Golden  Tree  Maple  Sugar  Syrup,  according  to  specifications  and 
prices  furnished  him  by  the  Maple  Syrup  Company.  The  company  was 
convicted  in  the  lower  court  and  appealed.  The  case  was  recently  tried 
before  a  jury  in  the  Superior  Court.     Before  the  case  went  to  the  jury 
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the  defense  and  the  government  agreed  upon  a  statement  of  facts  to  be 
presented  to  the  Supreme  Court.  These  facts  are  about  as  follows :  that 
Golden  Tree  Syrup  was  ordered  and  delivered;  that  Golden  Tree  Syrup 
was  made  in  imitation  of  maple  syrup;  that  cane  sugar  was  added  to  the 
syrup;  and  that  the  addition  of  cane  sugar  would  tend  to  preserve  the 
maple  sugar.  The  jury  was  ordered  to  bring  in  a  verdict  of  guilty  upon 
these  facts,  which  will  be  argued  before  the  Supreme  Court  at  the 
November  (1913)  term. 

Meat  Products. 
Canned  Meats.  —  One  sample  of  sardines  and  1  sample  of  herring  were 
found  decomposed.  One  chicken  was  found  decomposed.  Five  samples 
of  hamburg  steak  contained  preservatives  and  were  not  labeled.  One 
sample  of  mincemeat  contained  a  preservative  and  was  not  labeled. 
Forty  samples  of  sausage  contained  cereal,  and  one  sample  was  decom- 
posed. When  purchasing  this  latter  sample  of  sausage  the  inspector 
called  the  attention  of  the  clerk  to  the  peculiar  color  of  the  sausage,  and 
asked  him  if  the  sausage  was  fresh,  and  the  clerk  informed  him  that  the 
peculiar  color  was  due  to  sage,  and  that  the  sausage  was  perfectly  fresh. 

Non-alcoholic  Drinks: 
The  2  samples  reported  adulterated  consisted  of  Crystal-Mint  put  up 
by  the  Cryst-Mint  Company  of  Boston.     The  samples  contained  benzoic 
acid. 

Olive  Oil. 
Six  samples  of  the  57  examined  contained  cottonseed  oil.     These  sam- 
ples were  sold  by  Italians,  and  were  in  unlabeled  bottles. 

Tickles. 
The  2  samples  of  pickles  reported  adulterated  contained  alum,  the 
presence  and  amount  of  which  was  not  stated  upon  the  label. 

Shrimp. 

The  single  sample  of  shrimp  called  adulterated  was  very  badly  decom- 
posed. 

liable  Sauces. 

The  adulterated  table  sauces  consisted  of  2  samples  of  table  bouillon 
containing  salicylic  acid ;  2  samples  of  tomato  catsup  which  were  decom- 
posed; and  2  samples  of  tomato  catsup  containing  sodium  benzoate,  the 
percentage  of  which  was  not  stated  upon  the  label.  One  of  the  decom- 
posed samples  exploded  before  we  had  an  opportunity  to  examine  it.  The 
other  sample  was  held  by  a  wholesale  house  a  number  of  years,  and  they 
tried  to  sell  the  lot,  knowing  it  to  have  been  very  old. 
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Vinegar. 

Vinegar  is  a  condiment  whose  edible  value  is  almost  entirely  due  to  the 
acetic  acid  content,  but  the  intrinsic  value  is  governed  by  the  price  of 
cider  vinegar.  The  manufacture  of  cider  vinegar  was  formerly  in  the 
hands  of  the  farmer,  who  by  the  slow  process  produced  a  high-grade 
article,  but  at  present  the  large  manufacturer  has  monopolized  the  busi- 
ness by  the  use  of  the  generator  process  of  rapid  acetification,  and,  to- 
gether with  previous  or  subsequent  manipulation,  he  has  reduced  the 
wholesale  price  below  that  at  which  the  farmer  can  afford  to  sell.  As  a 
result  of  this  there  is  but  very  little  vinegar  on  the  market  that  can  be 
called  absolutely  pure  cider  vinegar. 

These  manufacturers  employ  chemists  who  familiarize  themselves  with 
the  composition  of  different  cider  vinegars,  and  by  manipulating  the 
produce  of  the  employers  so  that  it  will  come  within  the  minimum  fig- 
ures for  pure  cider  vinegar  the  substance  can  be  sold  for  pure  cider 
vinegar. 

The  largest  and  most  profitable  adulterant  is  water;  the  next,  white 
distilled  vinegar;  and  to  cover  up  the  addition  of  these  substances  vari- 
ous treatments  are  employed.  As  soon  as  a  manufacturer  is  prosecuted 
his  chemist  naturally  has  the  methods  of  analysis  employed  by  the  prose- 
cution, and  proceeds  to  evolve  a  vinegar  which  will  satisfy  the  require- 
ments of  these  methods,  and  the  government  chemist  can  amuse  himself 
again  in  devising  new  methods  of  analysis.  Here  the  government  chemist 
is  at  a  decided  disadvantage  in  obtaining  authentic  samples.  He  must 
either  make  his  vinegar  by  the  slow  process  which  may  take  two  or  three 
years,  or  he  must  rely  upon  the  honesty  of  the  vinegar  manufacturer. 
The  unreliability  of  this  latter,  method  of  obtaining  pure  samples  can  be 
best  explained  by  three  samples  submitted  to  me  as  pure  cider  vinegar 
by  three  different  manufacturers,  —  one  of  the  samples  contained  com- 
mercial glucose,  one  cane  sugar,  and  the  other  sample  was  so  badly 
adulterated  that  it  is  doubtful  whether  it  was  made  from  cider. 

If  one  gets  cider  vinegar  as  it  comes  from  the  generator  in  the  facto- 
ries there  is  no  means  of  knowing  whether  or  not  the  cider  run  on  the 
generator  was  pure.  The  following  three  tables  give  the  results  of  the 
analyses  of  the  majority  of  the  samples  of  cider  vinegar  collected  during 
the  year.  These  are  divided  into  three  groups,  possibly  pure  cider  vine- 
gar above  the  legal  standard,  possibly  pure  cider  vinegar  below  the  legal 
standard  of  solids  and  acid,  and  cider  vinegar  containing  foreign  sub- 
stances. 

In  the  cider  vinegar  samples  possibly  pure,  all  the  constituents  deter- 
mined were  normal,  and  existed  in  the  sample  in  proper  relation  to  each 
other. 
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The  important  features  in  detecting  the  purity  of  cider  vinegar  are  the 
non-sugar  solids,  the  pentosans,  the  reducing  sugars,  the  dextrose  and 
the  levulose,  and  the  relations  of  these  to  each  other.  It  will  be  noticed 
that  the  average  of  the  pure  cider  vinegar  contains  1.6  per  cent,  of  non- 
sugar  solids,  whereas  in  the  vinegars  below  in  acid  or  solids  this  figure 
drops  to  1.35  per  cent.  It  will  be  further  noticed  in  these  analyses  that 
all  the  average  constituents  are  lower  than  in  the  possibly  pure  samples, 
while  the  relationship  between  the  constituents  is  approximately  the 
same.  This  condition  is  brought  about  by  the  addition  of  water.  In  a 
case  recently  tried  in  the  Superior  Court  the  judge  held  that  the  addition 
of  water  to  cider  vinegar  was  not  an  adulteration.  The  samples  of  cider 
vinegar  adulterated  are  notable  in  the  large  amount  of  non-sugar  solids, 
pentosans,  and  dextrose  in  the  total  sugars. 

They  are  further  notable  in  the  low  amount  of  ash  in  the  solids,  and 
also  in  the  non-sugar  solids.  These  samples  differ  from  the  pure  cider 
vinegar  in  the  low  amount  of  sugars  in  the  total  solids;  samples  of  2.6 
per  cent,  of  solids  would  be  expected  to  have  from  35  to  55  per  cent,  of 
sugar  in  the  total  solids.  The  average  reported  in  this  condition  con- 
tained but  21  per  cent. 
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Not  Pure  Cider  Vinegar.  —  Results  of  Analyses  —  Concluded. 
Cider  Vinegar  Samples  showing  Highest  Percentages. 
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4.28 


0.38 


1.23 


—0.53 


0.207 


0.280 


19.4 


28.0 


12.9 


3.4 


9.3 


9.4 


Average  Percentages  of  the  Samples  examined. 


4.68       2.63       0.57       2.05     —1.09     0.313     0.344       30.7       39.6        21.7        9.0       13.8       13.1      16.7 
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Cider  Vinegar  Samples  showing  Highest  Percentages. 
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Cider  Vinegar  Samples  showing  Lowest  Percentages. 
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Average  Percentages  of  the  Samples  examined. 


4.64       2.04       0.44       1.60     —1.76     0.133     0.324       31.0       33.7       21.6        4.0       19.6       15.9      20.2 
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Cider  Vinegar  Low  in  Solids  or  Acid.  —  Results  of  Analyses. 
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0.254 
0.254 
0.314 
0.265 
0.342 
0.296 
0.276 
0.284 
0.236 
0  254 
0.304 
0.376 


24.5 
25.2 
20.6 
19.4 
26.8 
28.8 
32.0 
25.6 
34.4 
25.6 
29.2 
19.8 
24.4 
21.2 
18.2 
26.8 


26.8 
35.6 
33.2 
34.0 
40.8 
47.2 
43,0 
22.4 
36.0 
37.0 
26.8 
42.0 
32.0 
25.6 


In  Solids. 


o 

i 

ft 

ft 

®—^ 

g  ^; 

o  -w 

i-  a 

■a  a 

3  a, 

ov 

i° 
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21.8 
24.3 
18.4 
25.6 
19.0 
20.8 
16.1 
24.8 
12.4 
12.8 
21.8 
26.6 
19.4 
27.1 
20.4 
15.1 


5.7 

17.6 

15.5 

6.5 

19.5 

15  3 

5.0 

14.7 

18.4 

3.8 

23.8 

16.7 

0.3 

20.6 

15.0 

0.5 

22.6 

15.6 

1.6 

15.9 

15.8 

6.2 

20.3 

13.7 

0.5 

13.0 

22.3 

0.6 

13.4 

22.4 

1.6 

22.4 

16.0 

5.7 

22.8 

14.1 

4.3 

16.5 

14.7 

7.1 

21.8 

13.8 

8  6 

14.0 

18.8 

3.6 

12.5 

23.6 

Cider  Vinegar  Samples  showing  Highest  Percentages. 

5.14 

2.02 

0.54 

1.48 

—1.94 

0.180 

0.376 

34.4 

47.2 

27.1 

8.6 

23.8 

23.6 

27.8 

Cider  Vinegar  Samples  showing  Lowest  Percentages. 

3.8S 

1.32 

0.17 

1.15 

—0.86 

0.063 

0.236       18.2 

22.4 

12.8 

0.3 

12.5 

13.7 

18.1 

Average  Percentages  of  the  Samples  examined. 

4.41 

1.70 

0.35  j    1.35 

—1.46 

0.121 

0.281 

25.1 

34.4 

20.6 

3.6 

18.5 

16.5 

20.S 

These  samples  were  undoubtedly  made  from  apple  waste,  or  from  some 
product  obtained  by  the  fermentation  of  the  pomace.  Two  charts  are 
introduced  showing  the  relation  between  the  dextrose  and  levulose  in  the 
samples  adulterated  and  in  the  pure  samples  and  those  below  standard. 
It  will  be  noticed  that  a  few  of  the  adulterated  samples  contained  less 
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dextrose  than  would  be  expected  in  a  sample  of  that  nature.  This  is  due 
to  fermentation  of  the  sample  after  it  has  been  acetified.  If  these  samples 
are  kept  long  enough  there  is  no  doubt  that  the  dextrose  will  de- 
crease in  all  of  them  until  the  relation  between  dextrose  and  levulose  will 
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be  no  indication  of  the  spurious  nature  of  the  samples.  A  number  of 
cases  against  dealers  in  this  variety  of  vinegar  were  tried  in  Suffolk 
County  Superior  Court.  They  were  presented  to  the  court  on  the  ques- 
tion of  whether  or  not  water  was  an  adulterant  of  vinegar,  and  the  court 
held  that  water  was  not  an  adulterant  of  cider  vinegar.    The  most  of  the 
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cases  were  dismissed,  and  the  question  of  the  other  constituents  of  the 
vinegar  were  not  passed  upon  by  the  courts. 

The  amount  of  glycerol  in  vinegar  has  been  used  by  the  United  States 
Department  of  Agriculture  as  a  means  of  detecting  the  presence  of  dis- 
tilled vinegar  in  cider  vinegar.  About  a  year  elapses,  as  a  rule,  between 
the  collection  of  a  sample  and  the  trial  of  the  case,  and  the  department 
was  able  to  get  a  number  of  cases  of  this  nature.  A  United  States  In- 
spector stated  that  they  watched  a  highly  advertising  pure-food 
factory  against  which  a  case  of  this  nature  was  pending,  and  a  barrel  of 
glycerine  was  shipped  to  the  factory  within  a  week  of  the  trial  of  the 
case.  This  corporation  was  acquitted,  but  it  apparently  wished  to  take 
no  more  chances. 

A  number  of  samples  of  molasses  vinegar  was  collected,  some  of  which 
were  slightly  below  the  standard  for  acid.  There  was  also  a  large 
number  of  cider  vinegar  samples  examined,  which  are  not  recorded  above, 
which  were  slightly  below  the  standard  in  acidity.  Most  of  these  samples 
were  altogether  too  close  to  the  standard  to  be  subject  to  prosecution  or 
even  notification,  varying  from  4.44  to  4.49  per  cent,  acetic  acid,  the 
standard  being  4.5  per  cent. 

The  adulteration  of  vinegar  would  cease  if  the -public  adopted  white 
vinegar  as  a  standard,  or  if  the  use  of  a  distinctive  name  was  prohibited. 
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Summary  of  Statistics  of  Food  exclusive  of  Milk. 


o 
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"3 
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"c3 
O 

o 
c 

'3 
a 
o 
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-3 
< 

"3 
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Baking  powder, 

6 

1 

7 

Lard, 

8 

- 

8 

Bread 

3 

- 

3 

Malt  liquors,     . 

5 

- 

5 

Breakfast  foods, 

4 

- 

4 

Maple  sugar,     . 

23 

6 

29 

Butter 

31 

2 

33 

Maple  syrup,    . 

16 

8 

24 

Canned  fruits  and  vegetables, 

14 

- 

14 

Meat  products:  — 

Cheese, 

6 

- 

6 

Canned  meats, 

5 

2 

7 

Cider 

5 

4 

9 

Chicken, 

1 

1 

2 

Cocoa, 

27 

6 

33 

Hamburg  steak,   . 

19 

5 

24 

Coffee 

21 

21 

42 

Jellied  meats, 

4 

- 

4 

Condensed  milk, 

19 

8 

27 

Mincemeat, 

9 

1 

10 

Confectionery, 

52 

8 

60 

Sausages, 

47 

41 

88 

Cream, 

95 

5 

100 

Tripe,    . 

8 

- 

8 

Cream  of  tartar, 

10 

- 

10 

Molasses,  . 

5 

- 

5 

Eggs 

42 

35 

77 

Non-alcoholic  drinks, 

31 

2 

33 

Flavoring  extracts:  — 

Olive  oil,  . 

51 

6 

57 

Almond 

2 

- 

2 

Peanut  butter, 

•    2 

- 

2 

Lemon,          .... 

27 

2 

29 

Pickles,     . 

20 

2 

22 

Peppermint, 

4 

2 

6 

Pie  filling, 

1 

- 

1 

Raspberry,    .... 

1 

- 

1 

Proprietary  foods,    . 

5 

- 

5 

Vanilla,          .... 

53 

4 

57 

Salad  dressings, 

10 

- 

10 

Wintergreen, 

- 

1 

1 

Salad  oil, 

2 

- 

2 

Fruit  juice:  — 

Shrimp,    . 

5 

1 

6 

Grape  juice, 

6 

- 

6 

Spices, 

97 

- 

97 

Lime  juice,    .... 

32 

10 

42 

Sugar, 

3 

- 

3 

Lemon  juice, 

2 

- 

2 

Syrup, 

6 

- 

6 

Orange  juice, 

1 

- 

1 

Table  sauce, 

21 

6 

27 

Pineapple  juice,    . 

1 

- 

1 

Tea, 

6 

- 

6 

Gelatine, 

3 

- 

3 

Vinegar,    . 

56 

52 

108 

Honey 

11 

1 

12 

Wine, 

11 

17 

28 

Infant  food 

6 
4 

_ 

6 
4 

Yeast, 
Totals, 

5 

- 

5 

Horse-radish,    .... 

1,034 

267 

1,301 

Jams  and  jellies, 

69 

7 

76 
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Drugs. 

Fourteen  hundred  and  sixteen  samples  of  drugs  were  examined,  of 
which  216  were  adulterated.  Only  such  drugs  as  need  special  comment 
will  be  discussed. 

Alcohol.  —  One  hundred  and  twenty  samples  were  examined,  of  which 
12  were  adulterated.  These  samples  contained  water,  and  varied  in 
alcoholic  strength  from  44  to  84  per  cent,  by  volume. 

Denatured  Alcohol.  —  Four  of  the  8  samples  examined  did  not  bear 
the  jDroper  poison  label.  Two  samples  of  the  denatured  alcohol  were 
marked  "  Wood  alcohol." 

Elixir  of  Potassium  Bromide.  —  The  single  sample  reported  adulter- 
ated contained  11.8  per  cent,  of  potassium  bromide.  This  is  68  per  cent, 
of  the  requirements  of  the  national  formulary.  The  sample  was  obtained 
from  the  Epstein  Drug  Company,  Boston. 

Methyl  Alcohol.  —  One  sample  of  wood  alcohol  was  obtained  from  the 
Jaynes  Drug  Company,  and  did  not  bear  the  poison  label  required  by  law. 

Morphine  Tablets.  —  The  sample  of  morphine  tablets  reported  adul- 
terated contained  about  10  per  cent,  more  morphine  than  was  stated  on 
the  label. 

Olive  Oil. 

Twenty-four  samples  of  olive  oil  were  examined,  all  of  which  were 
pure.  This  condition  of  affairs  is  a  marked  contrast  to  what  was  for- 
merly found,  as  in  1906,  when  23  of  the  172  samples  of  olive  oil  col- 
lected were  found  to  be  adulterated. 

Proprietary  Drugs. 

Fifty-nine  samples  of  proprietary  drugs  were  examined  and  15  were 
declared  adulterated. 

One  of  these  15  contained  chloroform  and  the  rest  contained  alcohol, 
and  all  were  not  properly  labeled.  A  number  of  samples  was  examined 
which  were  found  legally  marked,  and  the  analyses  of  some  of  the  more 
interesting  are  reported  in  the  following  table.  It  should  be  distinctly 
understood  that  these  were  not  adulterated  and  conformed  to  the  law. 


Analyses  of  Certain  Proprietary  Medicines  which  comply  with  the  Law. 


Character  of  Sample. 

Result  of  Analysis. 

L.  F.  Atwood's  Bitters 

Bromo  Adonis  for  epilepsy, 

Dr.  Gorham's  Gray  Hair  Restorer,    . 

16.36  per  cent,  alcohol;  properly  labeled. 
Alcohol  present  as  per  label;  contains  bromide. 
Ammoniacal  silver  solution. 
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Analyses  of  Certain  Proprietary  Medicines  which  comply  with  the  Law  —  Con- 
cluded. 


Character  of  Sample. 


Result  of  Analysis. 


Iron  Chinona  Bitters, 

Kodol, 

Dr.  Kennedy's  Favorite  Remedy, 

Midol 

Mirito, 

Dr.  Miles'  Nervine, 

Peruna, 

Respirazone 

Swamp  root 

Varnesis 


Alcohol,  33  per  cent. ;  not  plainly  marked. 

Pepsin,  diastase,  ginger,  starch  and  calcium  carbonate. 

Alcohol,  19  per  cent.;  properly  labeled. 

Caffein  and  a  phenolic  body  resembling  aspirin. 

Contained  phenolphthalein. 

Contained  bromides  in  sugar  syrup,  preserved  with  benzoic 

acid. 
Alcohol,  18.48  per  cent.;  properly  labeled. 

Contained  sugar,  bromides,  iodide  and  37  per  cent,  alcohol; 
properly  labeled. 

Contained  volatile  oils  in  sugar  solution;  9.7  percent,  alco- 
hol; properly  labeled. 

Alcohol,  12.77  per  cent.;  properly  labeled. 


Analyses  of  Proprietary  Medicines  not  conforming  to  the  Law. 


Chaeacter  or  Sample. 


Manufacturer  or  Wholesaler. 


Result  of  Analysis 
(Per  Cent.). 


Aratum, 

Burden's  Cholera  Cordial, 

Davenport's  Cure  for  Asthma,  . 

Dewey's  Lung  Medicine,    . 

Ely'B  Pineola  Balsam, 

Ferro  China  Navarone, 

Hembold's  Fluid  Extract  of  Buchu , 

Hill's  Rheumatic  Cure, 

Dr.  James'  One  Minute  Cure,    . 

Knights'  Asthma  Cure, 

Krople  Mietowe, 

Professor  Wood's  Compound  Extract 
of  Sarsaparilla. 


Dr.  Jan  Chmielnicki,  Somerville,  Mass 

Burden  &  Co.,  Boston,  Mass., 

Wm.  Davenport,  Providence,  R.  I., 

Boston,  Mass., 

Ely  Bros.,  New  York, 

V.  Casazza  Bro.,  New  York, 

W.  H.  Hembold, 

Geo.  A.  Hill,  Springfield,  Mass 

Boston,  Mass 

L.  O.  Knight,  Cincinnati,  O., 

Dr.  J.  Chmielnicki,  Somerville,  Mass., 

Sondergren  Bros.,  Minneapolis,  Minn., 


Alcohol,   11.52  per 

cent. 
Alcohol,  22.70    per 

cent. 
Alcohol,   7.48     per 

cent. 
Chloroform,      0.87 

per  cent. 
Alcohol,   6.02    per 

cent. 
Alcohol,  14.93    per 

cent. 
Alcohol,  1S.25    per 

cent. 
Alcohol,  12.87    per 

cent. 
Alcohol,     57      per 

cent. 
Alcohol,  18.98    per 

cent. 
Alcohol,  65.32    per 

cent. 
Alcohol,  19.39  per 

cent. 


Quinine  Pills. 
Six  samples  of  quinine  pills  were  found  to  contain  less  quinine  than 
was  stated  on  the  box;  all  purported  to  be  2-grain  pills,  and  the  amount 
of  quinine  sulphate  per  pill  was  found  to  vary  from  1.62  to  1.9  grains 
in  those  reported  adulterated.  None  of  the  pills  contained  the  full  2 
grains.  This  may  possibly  be  due  to  the  use  of  quinine  sulphate  con- 
taining an  excessive  amount  of  moisture  in  the  manufacture  of  the  pills. 
The  process  of  examination  was  as  follows :  — 
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A  number  of  pills  was  crushed  and  dissolved  in  acidulated  water  in  a 
100  cubic  centimeter  flask;  an  aliquoit  of  the  solution  was  then  taken 
and  placed  in  a  separator}-  funnel,  ammonia  added,  and  the  quinine 
shaken  out  with  several  portions  of  chloroform;  the  chloroform  extracts 
were  evaporated  and  the  quinine  dried  at  100°  and  weighed.  The  weight 
of  quinine  was  then  calculated  to  the  quinine  sulphate  of  the  Pharma- 
copoeia. 

Sodium  Phosphate. 

One  sample  contained  a  small  amount  of  arsenic  by  the  Gutzeit  method 
prescribed  by  the  Pharmacopoeia  for  examination.  On  examining  25 
grams  of  this  sample  by  means  of  the  Marsh  process  the  resulting  mirror 
was  too  small  for  accurate  estimation  of  the  arsenic. 

Spirit  of  Nitrous  Ether. 

One  hundred  and  nine  samples  were  examined  of  which  39  contained 
less  than  the  required  amount  of  ethyl  nitrite.  It  is  possible  to  keep  this 
drug  up  to  strength  for  a  considerable  length  of  time  by  allowing  the 
sample  to  remain  in  an  ice  chest.  We  have  kept  a  sample  in  a  white 
bottle  about  one-half  full  in  the  ice  chest  for  a  period  of  more  than  two 
years,  and  the  sample  has  not  deteriorated  at  all. 

Samples  put  up  in  small  bottles  and  left  in  the  sunlight  in  a  warm 
place  deteriorate  fairly  rapidly. 

Spirit  of  Anise. 
Forty-seven  samples  were  examined  and  11  were  found  deficient  in 
anise  oil.    The  only  excuse  possible  for  this  deficiency  is  that  the  man  who 
made  the  tincture  neglected  to  add  the  necessary  amount  of  anise  oil. 

Spirit  of  Camphor. 
Seventy-three  samples  were  examined,  14  of  which  contained  less  than 
the  required  amount  of  camphor. 

Spirit  of  Peppermint. 
Five  hundred  and  fifty-four  samples  were  examined  of  which  59  con- 
tained less  than  10  per  cent,  of  oil.  As  in  the  case  of  spirit  of  anise  and 
spirit  of  camphor,  this  condition  is  produced  only  by  neglecting,  either 
accidentally  or  deliberately,  to  put  in  the  required  amount  of  active 
substance. 
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Tincture  of  Iodine. 
One  hundred  and  eighty-six  samples  were  examined,  14  of  which  were 
deficient  in  iodine.  Two  samples  obtained  from  J.  C.  Oxley  &  Co.  of 
Eeading  were  made  with  denatured  alcohol  instead  of  United  States 
Pharmacopoeial  alcohol,  and  two  samples  obtained  from  the  Ideal  Phar- 
macy of  Boston  were  made  with  wood  alcohol. 

Tincture  of  Vanilla. 
Two  samples  of  adulterated  vanilla  were  obtained  from  W.  E.  Dacey  of 
Dorchester.  They  contained  no  resin.  Total  solids  of  22.1  per  cent., 
sugar,  21.2  per  cent.,  ash,  .024  per  cent.,  vanillin,  .01  per  cent,  and  48.75 
per  cent,  of  alcohol.  According  to  the  defence  in  the  prosecution  which 
followed,  the  person  who  made  the  tincture  used  exhausted  vanilla  beans, 
which  were  found  in  the  store.  This  would  account  for  the  peculiar 
nature  of  this  extract. 

Mercurial  Ointment. 
One  sample  marked  adulterated  was  diluted  mercurial  ointment.     A 
second  sample  obtained  from  the  same  source  was  found  to  be  properly 
marked. 
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Summary  of  Statistics  of  Drugs. 
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H 

Alcohol,    .... 

Aqua  hamamelidis, 

Aqua  hydrogenii  dioxidi. 

Essence  of  pepsin,    . 

Calcii  carbonas  praecipitatum 

Cera  alba, 

Denatured  alcohol, 

Elixir  potassii  bromidi,    . 

Glycerinum,     . 

Insecticide, 

Linimentum  camphorae, 

Liquor  calcis, 

Methyl  alcohol, 

Morphine  tablets,     . 

Oleum  olivae,    . 

Oleum  ricini,    . 

Potassii  bitartras,     . 

Proprietary  drugs,   . 

Quinine  pills, 


108 

12 

6 

- 

1 

- 

1 

- 

1 

- 

1 

- 

4 

4 

8 

1 

1 

- 

1 

- 

62 

13 

6 

- 

. 

1 

1 

1 

24 

- 

2 

- 

15 

- 

44 

15 

11 

6 

120 
6 

1 
1 
1 

1 


Sodii  boras, 
Sodii  phosphas, 
Spiritus  aetheris  nitrosi, 
Spiritus  anisi,  . 
Spiritus  camphorae, 
Spiritus  frumenti,    . 
Spiritus  gaultheriae, 
Spiritus  menthae  piperitae, 
Spiritus  menthae  viridis, 
Sulphur  praecipitatum,    . 
Sulphur  sublimatum, 
Tinctura  iodi,  . 
Tinctura  opii  camphorata 
Tinctura  rhei  dulcis, 
Tinctura  vanillae,     . 
Tinctura  zingiberis, 
Unguentum  hydrargyri, 
Totals, 


O 


1 

15 

70 

36 

59 

1 

24 

495 

1 

7 

5 

168 

1 

1 

16 


1,204 


59 


212 


1 

16 
109 

47 

73 
1 

24 

554 

1 

7 

5 

186 
1 
1 

18 

18 
4 


1,416 


Inspection  of  Liquors. 

The  police  department  of  20  cities  and  towns  submitted  92  samples  of 
liquor  of  which  87  contained  more  than  1  per  cent,  of  alcohol  and  5  con- 
tained less  than  1  per  cent,  of  alcohol. 

The  table  below  gives  the  number  and  character  of  the  samples  ob- 
tained from  the  different  localities.  The  sample  of  distilled  liquor 
obtained  from  Weymouth  was  found  to  have  been  mixed  with  tea.  The 
attendance  of  the  assistant  analyst  has  been  required  in  the  lower  courts 
at  Aver,  Cambridge,  East  Boston,  Lynn,  Peabody,  Tisbury  and  Walpole, 
and  in  the  Superior  Courts  at  Dedham  and  Salem. 
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Summary  of  Liquor  Statistics. 

Locality. 

6 
c 

u 

a 

o 

u 

m 

PC 

J! 

is  13 

Miscellaneous  and  Remarks. 

Total. 

Ayer,     . 

Beverly, 

Boston, 

Braintree, 

Cambridge, 

Fall  River, 

Falmouth, 

Foxborough, 

Huntington, 

Lowell, 

Lynn,    . 

Maiden, 

Peabody, 

Pepperell, 

Quincy, 

Salisbury, 
Tisbury, 
Walpole, 
Wareham, 

Weymouth, 

5 
1 

1 
5 

10 

3 
3 

1 

7 
1 

1 

4 
1 

_ 

7 
1 

2 

1 
1 
4 

4 

1 
1 

4,  malt  extract, 

Arack,  whiskey  and  rum, 

1,  beef,  iron  and  wine, 
1,  beef,  iron  and  wine, 

10  (2,  liquors  from  sink  traps;  1,  Ja- 

maica ginger;  7,  alcohol). 

11  (9,  Finnish  drinks,  some  containing 

ether;  1,  extract  of  sarsaparilla;  1, 
medicine  containing;  alcohol). 

4 
5 
14 
1 
2 

1 

1 
10 
3 

1 

is 
l 

4 
4 
11 

4 

5     ■ 
1 

1 
1 

Totals, 

12 

17 

14 

22 

27             - 

92 

Examination  of  Poisons. 

One  hundred  and  fifty-six  samples  of  poison  were  submitted  during 
the  year,  4  of  which  were  declared  legal  and  152  illegal.  Fifty-seven  of 
the;=e  samples  were  submitted  by  the  Watch  and  Ward  Society,  and  the 
balance  by  the  different  police  departments.  The  following  table  gives 
the  list  of  poisons  submitted.  One  of  two  samples  of  abortive  substance 
submitted  by  the  Boston  Police  consisted  of  apoline  capsules,  which  were 
said  to  contain  the  active  principle  of  parsley.  The  other  sample  con- 
sisted of  three  pills,  two  of  which  gave  reaction  for  aloes,  and  a  third 
gave  reaction  for  ergot. 

The  sample  of  alleged  poisonous  substance  submitted  by  the  State 
Police  was  a  dark  colored  liquid  which  a  man  gave  to  his  wdfe  as  a  med- 
icine.    Upon  asking  his  wife  the  following  day  if  she  had  taken  this 
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medicine,  she  replied  that  she  had,  whereupon  he  remarked  that  she 
lied,  because  if  she  had  she  would  have  been  dead.  He  then  left  the  house 
and  did  not  return.  The  medicine  was  found  to  be  free  from  poisonous 
substances  and  to  consist  of  compound  spirit  of  lavender,  coffee  and 
sugar.  The  sample  contained  19.5  per  cent,  of  alcohol.  A  considerable 
quantity  of  this  was  given  to  a  rabbit  with  no  disastrous  results. 

The  sample  of  alleged  poisonous  substance  submitted  by  the  Boston 
Dispensary  consisted  of  a  broken  beer  bottle  containing  a  small  amount 
of  sediment.    Nothing  poisonous  was  found  in  this  sediment. 

The  sample  submitted  from  Wrentham  was  a  bottle  of  fermented 
coffee.  A  man  brought  a  cup  of  coffee  up  to  his  wife  one  morning.  As 
this  was  an  unusual  occurrence,  she  did  not  drink  it  and  turned  the 
bottle  over  to  the  police  after  her  husband  had  abducted  a  young  girl. 

Examination  of  the  sample  showed  it  to  contain  strychnine.  The  man 
was  sentenced  for  abduction,  the  grand  jury  reported  no  bill  on  the  at- 
tempt to  poison. 

One  sample  marked  headache  powder  was  submitted  by  the  State 
Prison  authorities.  This  was  in  a  letter  sent  to  one  of  the  prisoners 
sentenced  to  death,  and  the  powder  was  found  to  be  potassium  cyanide. 

The  sample  of  meat  sent  in  by  the  officer  from  Upton  was  left  in  a 
yard  with  the  suspected  intent  of  poisoning  a  dog ;  analysis  of  the  sample 
showed  it  to  contain  a  small  amount  of  Epsom  salts.  There  was  no 
poison  present. 

Summary  of  Poison  Statistics. 
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Examinations  of  Paints,  Oils  and  Turpentine. 

Eight  samples  were  submitted  by  the  district  police.  Six  of  these 
were  turpentine,  of  which  4  were  adulterated.  Two  of  these  came  from 
a  dealer  in  Springfield,  and  2  from  a  dealer  in  Boston.  The  men  from 
whom  these  samples  were  obtained  were  prosecuted.  In  the  Springfield 
cases  a  fine  of  $100  was  imposed.  In  the  case  tried  in  Boston  the  judge 
was  of  the  opinion  that  the  fine  was  excessive  and  placed  the  case  on  file. 

The  turpentine  samples  were  examined  by  subjecting  200  cubic  centi- 
meters of  fractional  distillation,  taking  seven  fractions  of  27.5  cubic 
centimeters  of  each.  The  boiling  points  were  noticed,  also  the  index  of 
refraction  and  specific  gravity,  and  in  some  cases  the  polarization  of  each 
fraction  was  determined.  These  figures  were  then  plotted,  and  from  the 
character  of  the  curves  the  presence  or  absence  of  adulteration  was  ap- 
parent. 

The  polarization  figures  of  these  turpentine  fractions  are  only  of  value 
when  the  last  fractions  polarized  to  the  left.  In  all  cases  where  the  polar- 
ization figures  are  to  the  right  of  the  0  point,  or  even  very  slightly  to  the 
left,  the  curves  are  fairly  uniform  in  adulterated  samples. 

In  addition  to  these  determinations  the  amount  of  unpolymerized  oil 
was  obtained  by  the  method  of  Donk  and  Yeitch;  20  cubic  centimeters 
of  38X  sulphuric  acid  is  placed  in  a  Babcock  milk  bottle,  the  bottle 
placed  in  ice  water  and  5  cubic  centimeters  of  turpentine  run  in.  The 
bottle  is  shaken  slowly  at  first  to  avoid  undue  heating,  and  when  no  fur- 
ther heating  occurs  with  repeated  shakings  it  is  warmed  to  60°.  The 
acid  and  turpentine  should  be  thoroughly  shaken  before  this  is  com- 
pleted. Sulphuric  acid  is  then  added  to  nearly  fill  the  milk  bottle,  and 
the  percentage  of  oil  is  calculated  from  the  reading  in  the  neck  of  the 
bottle  after  centrifuging. 

The  index  of  refraction  is  then  taken  of  a  portion  of  this  oil,  and  if 
less  than  1.51  at  20°,  the  sample  contains  some  foreign  oil.  Pure  turpen- 
tine by  this  treatment  will  give  but  very  little  unpolymerized  oil.  which 
in  adulterated  turpentine  will  contain  nearly  all  of  the  foreign  oils  in 
the  sample.  If  the  percentage  of  foreign  oil  is  small  it  will  frequently 
concentrate  in  certain  fractions,  so  that  a  determination  of  the  polymeri- 
zation of  each  fraction  will  occasionally  enable  one  to  find  the  presence 
of  foreign  oil,  when  it  could  not  be  done  upon  the  turpentine  itself.  For 
example,  a  sample  of  turpentine  was  mixed  with  15  per  cent,  of  petro- 
leum boiling  between  170°  and  240°  C.  The  last  fraction  contained  43 
per  cent,  of  unpolymerized  oil.  The  same  sample  of  turpentine  was 
mixed  with  15  per  cent,  of  petroleum  boiling  between  120°  and  170°. 
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In  this  case  the  first  fraction  contained  25  per  cent,  of  unpolymerized  oil, 
and  the  second  fraction  contained  9  per  cent,  of  unpolymerized  oil. 

One  sample  of  white  lead  was  received.  The  sample  was  found  to 
consist  of  33.7  per  cent,  white  lead,  33.2  per  cent,  of  zinc  oxide,  53.2  per 
cent,  barium  sulphate. 

One  sample  of  Killol,  an  alleged  bug  poison,  was  submitted  for  the 
purpose  of  seeing  whether  or  not  it  contained  naphtha.  This  sample  was 
found  to  be  a  mixture  of  nitro-benzol  and  kerosene. 


General  Summary. 


Legal. 


Illegal. 


Total. 


Milk 

Foods,  exclusive  of  milk,  . 
Drugs 

Totals, 
Liquor,      .... 
Paints,  oils  and  turpentine, 
Poisons,    .... 
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5,837 
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92 


7,873 


Respectfully  submitted, 

HERMANN   C.   LYTHGOE. 
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Report  upon  an  Act  relative  to  the  Cold  Storage 
of  Certain  Food  Products. 


The  production  of  the  necessary  amount  of  food  for  the  use  of  the 
people  throughout  the  Commonwealth   of   Massachusetts  is   a   complex 
question,  and  one  which  will  require  much  thought  and  consideration  as 
the  population  of  the  State  continues  to  increase.     Wherever  food  prod- 
ucts are  produced  in  large  quantities  —  more,  perhaps,  than  the  imme- 
diate demand  —  it  becomes  necessary  to  provide  some  means  for  their 
preservation  and  storage  until  the  demand  exceeds  the  production,  at 
which  time  they  can  be  put  on  the  market  in  a  wholesome  condition.    It 
has  been  proven  by  experience  that  there  is  but  one  way  in  which  such 
products  can  be  kept  wholesome,  and  that  is  through  cold-storage  or 
refrigerating  processes.     Cold  storage,  then,  becomes  a  highly  important 
factor  in  the  present  system  of  preserving  and  distributing  the  food 
supply  to  the  people.     This  fact  being  established,  it  was  recognized  as 
necessary  that  there  should  be  a  thorough  understanding  of  the  subject, 
and  the  Governor,  on  Aug.   16,  1911,  appointed  a  commission  to  look* 
into  this  matter.     The  commission  was  instructed  "  to  investigate  the 
subject  of  the  cold  storage  of  food  and  food  products  kept  in  cold  stor- 
age," and  to  report  to  the  General  Court  at  a  given  time.    As  a  result  of 
the  findings  of  the  commission,  definite  information  was  obtained  for  a 
basis  determining  the  need  of  legislation  for  the  regulation  of  the  cold- 
>Tnrage  business.     This  resolved  itself  into  the  passage  of  an  act  by  the 
General  Court  at  its  1912  session  entitled,  "An  Act  to  regulate  the  Cold 
Storage  of  Certain  Food  Products.*"  (Chapter  652,  Arts  of  L912).     The 
administration  of  this  law  was  placed  in  the  hands  of  the  State  Board 
of  Health  under  the  direction  of  its  secretary. 

Sim-e  this  law  went  into  effect  the  inspectors  have  examined  every  cold- 
storage  or  refrigerating  warehouse  in  the  State,  the  owners  of  which 
had  applied  for  a  license  to  operate  such  a  plant;  the  general  conditions 
being  satisfactory,  a  license  was  recommended  and  subsequent ly  granted. 
At  all  of  these  places  it  appeared  that  scientific  methods  of  refrigeration 
were  being  carefully  followed.  Most  of  the  large  plants  are  of  modern 
construction,  the  sanitary  conditions  are  excellent,  the  temperatures  are 
properly  maintained,  and  the  ventilation  adequate.  At  some  of  the 
older  and  smaller  plants  it  was  found  necessary  to  suggest  changes  as  to 
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cleanliness  and  sanitation,  all  of  which  have  been  cheerfully  complied 
with;  and  while  the  conditions  are  not  as  yet  all  they  should  be,  there  is 
a  gradual  improvement  due  to  the  cooperation  of  the  owners  with  the 
State  Board  of  Health. 

At  present  there  are  37  licensed  cold-storage  or  refrigerating  ware- 
houses and  licensed  cold-storage  rooms  in  Massachusetts,  namely :  — 

Quincy  Market  Cold  Storage  and  Warehouse  Company,  133  Commercial 
Street,  Boston. 

Eastern  Cold  Storage  Company,  28^4  North  Street,  Boston. 

A.  &  0.  W.  Mead  &  Co.,  35,  36  North  Market  Street,  Boston. 

J.  Adams  &  Co.,  5  T  Wharf,  Boston. 

Booth  Fisheries  Company,  11,  12  T  Wharf,  Boston. 

John  R.  Neal  Company,  23  T  Wharf,  Boston. 

Boston  Terminal  Refrigerating  Company,  239  Sumner  Street,  East  Boston. 

Boston  Cold  Storage  and  Terminal  Company,  2  New  Street,  East  Boston. 

John  P.  Squire  &  Co.,  165  Gore  Street,  Cambridge. 

John  P.  Squire  &  Co.,  16  Main  Street,  Holyoke. 

North  Packing  and  Provision  Company,  61  Medford  Street,  Somerville. 

New  England  Dressed  Meat  and  Wool  Company,  82  Medford  Street,  Somer- 
ville. 

New  England  Cold  Storage  and  Warehouse  Company,  81  Clapp  Avenue, 
Pittsfield. 

.Eastern  States  Refrigerating  Company,  343  Bridge  Street,  Springfield. 

A.  C.  Hunt  &  Co.,  16-24  Sanford  Street,  Springfield. 

Rood  &  Woodbury  (room  rented  from  A.  C.  Hunt  &  Co.),  Springfield. 

Springfield  Provision  Company,  Plainfield  Street,  Chieopee. 

Edwin  H.  Moulton  Companj',  132  Essex  Street,  Haverhill. 

Worcester  Cold  Storage  and  Warehouse  Company,  Bloomingdale  Road, 
Worcester. 

Genery  Stevens  &  Son,  58  Bridge  Street,  Worcester. 

White,  Pevey  &  Dexter  Company,  13  Bridge  Street,  Worcester. 

Swift  &  Co.,  22  Main  Street,  Holyoke. 

Swift  &  Bailey,  572  Dutton  Street,  Lowell. 

Anthony,  Swift  &  Co.,  1  Bridge  Square,  New  Bedford. 

Anthony,  Swift  &  Co.,  66  Plymouth  Avenue,  Fall  River. 

Swift  &  Co.,  174-182  Market  Street,  Lynn. 

Swift  &  Co.,  270  Bridge  Street,  Salem. 

Swift,  Coates  &  Co.,  Clay  Hill,  Greenfield. 

Swift  &  Co.  (formerly  G.  H.  Hammond),  114  Franklin  Street.  Worcester. 

Consolidated  Weir  Company,  503  Commercial  Street,  Provincetown. 

Fisherman  Cold  Storage  Company,  Commercial  Street,  Provincetown. 

North  Truro  Cold  Storage  Company,  North  Truro. 

Allen,  Slade  &  Co.,  18-30  Third  Street,  Fall  River. 
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J.  L.  Humphrey,  Jr.,  95-97  Front  Street,  New  Bedford. 

Dillon  &  Douglass  (room  leased  from  the  Eastern  States  Refrigerating  Com- 
pany, Springfield),  New  Haven,  Conn. 

George  Nye  Company  (room  rented  from  the  New  England  Cold  Storage 
and  Warehouse  Company,  Pittsfield),  Springfield. 

F.  M.  Butler  Company  (room  rented  from  the  New  England  Cold  Storage 
and  Warehouse  Company,  Pittsfield),  Springfield. 

It  is  possible  that  there  may  be  some  warehouses  in  the  State  that  are 
as  yet  unlicensed ;  if  so,  they  will  be  required  to  take  out  a  license  as  the 
necessity  for  the  same  is  brought  to  the  attention  of  the  owners. 

The  following  rules  and  regulations  governing  the  business  of  cold 
storage  were  approved  by  the  Board  and  issued  for  observance :  — 

Rules  and  Regulations  governing  the  Business  of  Cold  Storage,  made 

under  the  Provisions  of  Chapter  652  of  the  Acts  of  1912. 

Chapter  652  of  the  Acts  of  1912. 

An  Act  to  regulate  the  Cold  Storage  of  Certain  Food  Products. 

Section  1.  The  term  "  cold  storage  ",  as  used  in  this  act,  shall  be  con- 
strued to  mean  the  storage  of  articles  of  food  at  or  below  a  temperature  of 
forty  degrees  Fahrenheit  in  cold-storage  or  refrigerating  warehouses. 

The  term  "  cold-storage  or  refrigerating  warehouse  ",  as  used  in  this  act, 
shall  be  construed  to  mean  an  establishment  employing  refrigerating  machin- 
ery or  ice  for  the  purpose  of  refrigeration,  or  a  place  otherwise  artificially 
cooled,  in  which  articles  of  food  are  stored  for  thirty  days  or  more  at  a  tem- 
perature of  forty  degrees  Fahrenheit  or  below. 

The  term  "  article  of  food  ",  as  used  in  this  act,  shall  be  interpreted  to  in- 
clude fresh  meat,  fresh  meat  products,  except  in  process  of  manufacture,  fresh 
food  fish,  poultry,  eggs  and  butter. 

Section  2.  No  person,  firm  or  corporation  shall  operate  a  cold-storage 
or  refrigerating  warehouse  without  a  license  issued  by  the  state  board  of 
health.  Any  person,  firm  or  corporation  desiring  such  a  license  may  make 
written  application  to  the  board,  stating  the  location  of  its  plant  or  plants. 
On  receipt  of  the  application  the  board  shall  cause  an  examination  to  be  made 
of  the  sanitary  condition  of  any  such  plant,  and  if  it  is  found  to  be  in  a  sani- 
tary condition  and  otherwise  properly  equipped  for  the  business  of  cold 
storage,  the  board  shall  cause  a  license  to  be  issued  authorizing  the  applicant 
to  operate  a  cold-storage  or  refrigerating  warehouse  for  the  period  of  one 
year.  The  license  shall  be  issued  upon  payment  by  the  applicant  of  a  license 
fee  of  ten  dollars  to  the  treasurer  of  the  commonwealth.  In  case  any  ware- 
house licensed  under  the  provisions  of  this  section  or  any  part  thereof,  shall 
be  deemed  by  the  state  board  of  health  to  be  conducted  in  an  unsanitary 
manner,  it  shall  be  the  duty  of  the  board  to  close  such  warehouse,  or  part 
thereof,  until  it  shall  be  put  in  sanitary  condition,  and  the  board  shall  have 
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power  also  to  suspend  the  license  in  ease  the  required  changes  are  not  made 
within  a  reasonable  time.  Every  such  licensee  shall  furthermore  submit  a 
quarterly  report  to  the  state  board  of  health  on  a  printed  form  to  be  pro- 
vided by  the  board.  The  report  shall  be  filed  on  or  before  the  twenty-fifth 
day  of  January,  April,  July  and  October  of  each  year,  and  it  shall  state  the 
quantities  of  articles  of  food  placed  in  cold  storage  during  the  three  months 
preceding  the  first  day  of  the  said  months,  respectively,  and  also  the  quan- 
tities of  butter  and  eggs  held  on  the  first  day  of  the  month  in  which  the 
report  is  filed. 

Section  3.  No  article  of  food  intended  for  human  consumption  shall  be 
placed  in  cold  storage  if  deemed  by  the  state  board  of  health  to  be  diseased, 
tainted  or  otherwise  unwholesome. 

It  shall  be  the  duty  of  the  state  board  of  health  to  inspect  and  supervise 
all  cold-storage  or  refrigerating  warehouses  in  this  commonwealth,  and  to 
make  such  inspection  of  the  entry  of  articles  of  food  therein  as  the  board  may 
deem  necessary  to  secure  proper  enforcement  of  this  act.  The  members  of 
the  board,  or  its  duly  authorized  agents,  inspectors  or  employees,  shall  be 
permitted  access  to  such  establishments  and  all  parts  thereof  at  all  reasonable 
times  for  purposes  of  inspection  and  enforcement  of  the  provisions  of  this 
act,  or  of  any  other  provision  of  law  relating  to  food  products.  The  board 
may  also  appoint  and  designate  such  person  or  persons  as  it  deems  qualified 
to  make  the  inspections  herein  required. 

Section  4.  All  articles  of  food  when  deposited  in  cold  storage  shall  be 
marked  plainly  with  the  date  of  receipt  on  the  containers  in  which  they  are 
packed,  or,  if  not  packed  in  containers,  on  or  in  connection  with  the  articles, 
except  fish. 

Section  5.  No  article  of  food  shall  be  held  in  cold  storage  within  this 
commonwealth  for  a  longer  period  than  twelve  calendar  months,  except  with 
the  consent  of  the  state  board  of  health  as  hereinafter  provided.  The  state 
board  of  health  may,  upon  application,  grant  permission  to  extend  the  period 
of  storage  beyond  twelve  months  for  a  particular  consignment  of  goods,  if 
the  goods  in  question  are  found,  upon  examination,  to  be  in  proper  condition 
for  further  storage  at  the  end  of  twelve  months.  The  length  of  time  for 
which  further  storage  is  allowed  shall  be  specified  in  the  order  granting  the 
permission.  A  report  on  each  case  in  which  such  extension  of  storage  may 
be  permitted,  including  information  relating  to  the  reason  for  the  action  of 
the  board,  the  kind  and  the  amount  of  goods  for  which  the  storage  period 
was  extended,  and  the  length  of  time  for  which  the  continuance  was  granted, 
shall  be  included  in  the  annual  report  of  the  board. 

Section  Cj.  It  shall  be  unlawful  to  sell,  or  to  offer  or  expose  for  sale  arti- 
cles of  food  which  have  been  held  in  cold  storage  without  notifying  persons 
purchasing,  or  intending  to  purchase,  the  same  that  they  have  been  so  kept 
by  the  display  of  a  sign  marked,  "  Cold  Storage  Goods  Sold  Here,"  and  it 
shall  be  unlawful  to  represent  or  advertise  as  fresh  goods  articles  of  food 
which  have  been  held  in  cold  storage. 
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Section  7.  It  shall  be  unlawful  to  return  to  cold  storage  any  article  of 
food  that  has  once  been  released  from  such  storage  for  the  purpose  of  placing 
it  on  the  market  for  sale  to  consumers,  but  nothing  in  this  section  shall  be 
construed  to  prevent  the  transfer  of  goods  from  one  cold-storage  or  refrig- 
erating warehouse  to  another,  provided  that  such  transfer  is  not  made  for  the 
purpose  of  evading  any  provision  of  this  act. 

Section  8.  Broken  eggs  packed  in  cans,  if  not  intended  for  use  as  food, 
when  deposited  in  cold  storage  shall  be  marked  by  the  owners  in  accordance 
with  forms  prescribed  by  the  state  board  of  health,  under  the  authority  here- 
inafter conferred,  in  such  a  way  as  plainly  to  indicate  the  fact  that  they  are 
not  to  be  sold  for  food. 

Section  9.  The  state  board  of  health  may  make  rules  and  regulations  to 
secure  a  proper  enforcement  of  the  provisions  of  this  act,  including  rules 
and  regulations  with  respect  to  the  use  of  marks,  tags  or  labels  and  the  dis- 
play of  signs,  and  may  fix  penalties  for  the  breach  thereof. 

Section  10.  Any  person,  firm  or  corporation  violating  any  provision  of 
this  act  shall  upon  conviction  be  punished  for  the  first  offence  by  a  fine  not 
exceeding  one  hundred  dollars,  and  for  the  second  offence  by  a  fine  not  ex- 
ceeding five  hundred  dollars,  or,  if  the  offence  is  committed  by  a  person  acting 
either  in  his  individual  capacity  or  in  behalf  of  a  firm  or  corporation,  by  im- 
prisonment for  not  more  than  thirty  days,  or  by  both  such  fine  and  imprison- 
ment. 

Section  11.  All  acts  and  parts  of  acts  inconsistent  herewith  are  hereby 
repealed. 

Section  12.  This  act  shall  take  effect  on  the  first  day  of  September,  nine- 
teen hundred  and  twelve.     [Approved  May  27,  1912. 

Rules  and  Regxdaiions. 
These  rules  are  to  be  regarded  as  temporary  only,  and  as  occasion  re- 
quires the  State  Board  of  Health  will  amend,  alter  and  supplement  them. 
Due  notice  of  such  alteration  will  be  given  to  all  persons  interested. 

1.  Ai-ticles  of  food  intended  for  cold  storage  shall,  when  they  are  offered 
for  or  placed  in  cold  storage,  be  enclosed  in  boxes,  barrels,  crates  or  other 
packages  sufficiently  strong  to  protect  them  from  injury,  unless  the  articles 
are  of  such  a  character  that  it  is  impracticable  to  pack  them  in  containers. 

2.  When  articles  of  food  contained  in  packages  are  placed  in  cold  storage, 
each  package  shall  be  legibly  marked  in  black,  purple  or  red  ink  as  follow? : 
"Received"  followed  by  the  day,  month  and  year  when  such  articles  were 
received  in  storage. 

When  articles  of  food  not  contained  in  packages  are  placed  in  cold  stor- 
age, and  it  is  found  to  be  impracticable  to  mark  each  individual  article,  they 
may  be  stored  in  stacks  or  piles,  and  an  appropriate  tag  applied  to  them 
indicating  the  date  on  which  they  were  received  in  cold  storage. 

All  letters  or  figures  must  be  in  plain  type  not  less  than  three-eighths  of 
an  inch  in  height. 
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The  word  "  Received  "  may  be  written  "  Rec'd,"  and  figures  separated  by 
hyphens  may  be  used  to  indicate  dates  and  will  be  regarded  as  sufficient  date 
if  following  the  word  "  Rec'd."  The  last  two  figures  of  the  number  indicating 
the  year  when  such  foods  were  placed  in  storage  may  be  used,  e.  g. :  "  Re- 
ceived September  1,  1912,"  may  be  written :  "  Rec'd  9-1-12." 

3.  When  articles  of  food  have  been  kept  in  cold  storage  for  twelve  calen- 
dar months,  report  of  such  fact  shall  be  made  to  the  State  Board  of  Health 
by  the  persons  having  custody  of  such  articles,  and  such  articles  shall  not  be 
removed  from  cold  storage  by  the  owners  until  they  have  been  inspected  by 
the  agents  of  the  State  Board  of  Health,  and  released  by  order  of  the  Board. 

4.  For  the  purpose  of  facilitating  the  removal  of  articles  of  food  from 
cold  storage  before  the  expiration  of  the  statutory  period  of  twelve  calendar 
months,  persons  operating  cold-storage  warehouses  shall  notify  the  owners 
of  all  articles  of  food  stored  by  them  of  the  date  when  such  articles  will  have 
been  in  storage  twelve  months,  at  least  fifteen  days  before  such  twelve  months 
have  elapsed. 

5.  Requests  for  permission  to  store  food  for  a  longer  period  than  twelve 
calendar  months  must  be  made  by  the  owners  thereof  to  the  State  Board 
of  Health,  upon  blanks  which  will  be  furnished  by  the  Board  upon  applica- 
tion. No  such  request  will  be  considered  by  the  Board  unless  a  satisfactory 
reason,  stating  why  such  extension  of  storage  is  desired,  is  given. 

Before  such  requests  are  granted  the  articles  of  food  to  which  they  refer 
must  be  inspected  by  agents  of  the  Board.  Requests  should  therefore  be 
made  at  least  two  Aveeks  before  the  statutory  time  limit  for  storage  has 
expired. 

6.  Articles  of  food  which  are  held  at  low  temperatures  for  temporary  pro- 
tection only,  for  periods  less  than  thirty  days,  will  not,  for  the  purposes  of 
this  act,  be  regarded  as  being  held  in  cold  storage,  and  such  articles  need 
not  be  dated,  but  such  articles  shall  as  far  as  practicable  be  kept  separate 
from  articles  intended  for  cold  storage. 

7.  The  sign  "  Cold  Storage  Goods  Sold  Here,"  required  by  section  6  (chap- 
ter 652,  Acts  of  1912),  shall  be  printed  in  type  not  less  than  two  inches  in 
height,  printed  in  black  on  a  white  background,  and  said  sign  shall  be  posted 
in  a  conspicuous  place  in  all  places  where  uncooked  cold-storage  goods  are 
kept  or  offered  for  sale,  no  other  lettering  to  appear  on  or  to  be  attached  to 
this  sign. 

8.  Broken  eggs  packed  in  cans,  if  not  intended  for  use  as  food,  shall  be 
marked  by  the  owner  when  deposited  in  cold  storage  with  a  stamp  or  label 
reading  as  follows :  — "  NOT  FOR  FOOD  "  —  on  the  side  of  the  body  of 
each  individual  can.  The  words  "  Not  for  food  "  shall  be  indicated  in  letters 
not  less  than  three-eighths  of  an  inch  in  height,  and  a  similar  stamp  or  label 
shall  be  placed  upon  the  side  of  any  crate  or  other  package  containing  more 
than  a  single  can. 

9.  The  floors,  halls,  walls,  ceilings,  furniture,  receptacles,  implements  and 
machinery  of  every  cold-storage  or  refrigerating  warehouse  shall  be  kept  in 
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a  clean,  healthful  and  sanitary  condition;  and,  for  the  purpose  of  this  rule, 
unclean,  unhealthful  or  unsanitary  conditions  shall  be  deemed  to  exist  if  the 
food  stored  is  not  securely  protected  from  flies,  dust,  dirt,  insects  and  from 
all  foreign  or  injurious  contamination. 

10.  Toilet  rooms  shall  be  separate  and  apart  from  the  rooms  in  which  food 
is  stored;  cuspidors  for  the  use  of  employees  must  be  washed  daily  with 
disinfectant  solution. 

11.  No  employer  shall  knowingly  require,  permit  or  suffer  any  person  to 
work,  nor  shall  any  person  work,  in  a  cold-storage  or  refrigerating  ware- 
In  mse  who  is  affected  with  any  infectious  or  contagious  disease. 

12.  No  material  in  a  state  of  decomposition  or  putrefaction,  or  in  any 
other  condition  which  renders  it  unfit  for  use  as  food,  shall  be  placed  in  cold 
storage  in  the  same  room  or  enclosure  with  articles  for  use  as  food. 

13.  Until  further  notice,  the  following  classification  of  foods  will  be  used 
by  persons  operating  cold-storage  warehouses  and  refrigerating  plants  in 
making  quarterly  reports  of  articles  of  food  held  in  cold  storage :  — 


Eggs,  case, 
Eggs,  broken, 
Butter, 
Poultry, 


Game, 

Meat,  fresh, 

Meat  products,  fresh, 

Fish,  fresh  food. 


14.  Shell  eggs  are  to  be  reported  in  terms  of  <?ases  and  dozens,  all  other 
articles  to  be  reported  as  by  package  or  weight,  and  in  so  far  as  the  same  is 
practicable,  by  both  package  and  weight. 

15.  Any  person,  firm  or  corporation  violating  any  of  the  provisions  of  the 
above  rules  and  regulations  governing  the  use  of  marks,  tags  or  labels  and 
the  display  of  signs,  shall  be  subject  to  a  fine  not  exceeding  one  hundred 
dollars  for  each  offence. 

As  this  law  went  into  effect  on  Sept.  1,  1912,  the  reports  rendered  for 
articles  placed  in  cold  storage  are  for  the  month  of  September  only,  as 
follows :  — 

Articles  placed  in  Cold  Storage. 


Artict.es. 

Cases. 

Dozens. 

Packages. 

Pounds. 

Eggs,  case, 

20,421 

612,630 

- 

- 

Eggs,  broken, •     . 

- 

- 

237 

82,829 

Butter 

- 

- 

33,514 

1,690,207 

Poult  rv 

- 

- 

776 

486,529 

Game 

- 

- 

63 

352 

Meat,  fresh,     ..... 

- 

- 

820 

792,149 

Meat  products,  fresh  (except  in  process  of  manufacture), 

- 

- 

- 

21,383 

Fish,  fresh  food, 

- 

1,286 

2,547,284 

Totals, 

20,421 

612,630 

36,696 

5,620,733 
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Articles  held 

on  the  First  Day  of  October,  1912. 

Articles. 

Cases. 

Dozens. 

Packages. 

Pounds. 

512,799 

15,383,970 

297,376 

17,497,712 

Totals, 

512,799 

15,383,970 

297,376 

17,497,712 

In  addition  to  the  amount  of  game  placed  in  cold  storage,  5  coons  were 
reported  during  the  month  of  September. 

Out  of  the  total  number 'of  cold-storage  warehouses,  9  of  them  had 
"  Nothing  to  report." 


REPORT  OF  THE  BOARD 


RELATIVE    TO    THE 


BUSINESS  OF  SLAUGHTERING. 


[463] 


Report  of  the  Board  relative  to  the  Business  of 

Slaughtering. 


The  operation  of  the  inspection  of  slaughtering  and  meats  throughout 
the  Commonwealth  of  Massachusetts  has  shown  some  improvement  dur- 
ing the  year  1912,  but  it  is  still  far  from  being  satisfactory  for  a  number 
of  reasons,  due  to  the  fact  that  most  of  the  inspection  work  is  still  in 
the  hands  of  laymen,  the  law  requiring  the  employment  of  veterinarians 
in  cities  only.  The  cities  and  towns  throughout  the  State,  with  but  few 
exceptions,  have  one  or  more  inspectors  of  slaughtering;  in  addition  to 
this  the  law  provides  that  in  the  absence  of  such  inspectors  a  member 
of  the  local  board  of  health  may  act  in  the  capacity  of  an  inspector 
should  occasion  require.  Even  with  this  imperfect  system  of  inspection 
some  good  is  being  realized.  The  State  Board  of  Health  is  co-operating 
with  the  local  boards  of  health  in  the  appointment  of  only  such  men 
as  are  competent  by  reason  of  their  education  and  training  to  perform 
the  duties  of  this  work,  as  will  be  seen  in  one  of  the  following  tables. 
Even  with  the  present  inadequate  inspection  a  considerable  amount  of 
meat  has  been  condemned,  and  consequently  did  not  reach  our  markets 
and  stores,  having  been  consigned  to  Tenderers  or  otherwise  destroyed  in 
such  manner  that  it  could  not  be  used  for  food  purposes.  In  addition 
to  this,  a  wholesome,  although  not  an  absolute,  check  has  been  placed 
upon  the  nefarious  dealer  in  uninspected  and  questionable  meats.  When 
inspection  is  in  the  hands  of  competent  inspectors,  meat  from  immature 
calves,  emaciated  animals,  or  on  account  of  diseased  conditions  rendering 
it  unfit  for  human  food,  is  rejected  and  disposed  of  in  such  manner  that 
it  cannot  be  used  for  food  purposes. 

The  importance  for  thorough  inspection  of  all  meats  intended  for 
human  food  cannot  be  overestimated.  When  we  consider  how  exten- 
sively the  flesh  of  animals  enters  into  our  daily  fare,  it  is  only  reasonable 
that  some  guarantee  should  be  given  that  such  meats  are  wholesome, 
nutritious  and  free  from  diseased  conditions,  and  are,  therefore,  harmless 
or  innocuous.  It  will  be  seen  that  the  work  accomplished  during  the 
year  1912  has  been  productive  of  some  progress,  as  evidenced  in  the 
improvement  of  the  inspectors,  the  increased  number  of  licensed  slaugh- 
terhouses, and  the  inauguration  of  rendering  quarterly  reports  by  the 
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inspectors  to  the  State  Board  of  Health,  thus  affording  an  opportunity 
to  form  a  State-wide  statistical  account  of  the  number  of  animals 
slaughtered,  inspected,  stamped,  condemned,  etc. 

Inspectors  of  Slaughtering. 

Nominations  for  inspectors  of  slaughtering  were  made  in  259  cities 
and  towns.  Sixteen  cities  and  towns  reported  that  the  local  boards  of 
health  would  act  as  such  inspectors,  while  57  cities  and  towns  were  not 
heard  from. 

Of  the  total  number  of  nominees  appointed  by  local  boards  of  health, 
9  were  ineligible  for  approval  by  the  State  Board,  7  being  members  of 
local  boards  of  health  and  2  were  licensees.  Of  the  nominees  approved 
by  the  Board,  3  died  and  3  resigned. 

An  outline  relating  to  the  appointments  of  inspectors  of  slaughtering 
made  in  the  various  cities  and  towns  is  given  in  the  following  table :  — 


Cities  and  Towns. 


Nominees 
appointed 
by  Local 
Boards 
of  Health. 


Number  of 
Nominees 
approved 
by  State 

Board 
of  Health. 


Number  of 
Nominees 

disapproved 
by  State 

Board 
of  Health. 


No 
Nomination 

made  by 

Local  Boards 

of  Health. 


Board 

of  Health 

acting. 


Abington, 

Acton, 

Acushnet, 

Adams, 

Agawam, 

Alford,       . 

Amesbury, 

Amherst, 

Andover, 

Arlington, 

Ashburnham, 

Ashby, 

Ashfield,    . 

Ashland,    . 

Athol, 

Attleborough, 

Auburn,    . 

Avon, 

Ayer, 

Barnstable, 

Barre, 


1  One  deceased. 
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Cities  and  Towns. 

Nominees 
appointed 
by  Local 
Boards 
of  Health. 

Number  of 
Nominees 
approved 
by  State 

Board 
of  Health. 

Number  of 

Nominees 

disapproved 

by  State 

Board 
of  Health. 

No 
Nomination 

made  by 

Local  Boards 

of  Health. 

Board 

of  Health 

acting. 

Becket, 

3' 

1 

- 

- 

- 

Bedford,    . 

- 

.        - 

- 

- 

- 

Belchertown, 

4 

4 

- 

- 

- 

Bellingham, 

1 

1 

- 

- 

- 

Belmont,  . 

1 

1 

- 

- 

- 

Berkley,    . 

1 

1 

- 

- 

- 

Berlin, 

- 

- 

- 

- 

- 

Bernards  ton, 

- 

- 

- 

- 

- 

Beverly,  . 

1 

1 

- 

- 

- 

Billerica,    . 

- 

- 

- 

- 

- 

Blacks  tone, 

1 

1 

- 

- 

- 

Blandford, 

3 

3 

- 

- 

- 

Bolton, 

- 

- 

- 

- 

- 

Bourne,     . 

2 

2 

- 

- 

- 

Boxborough, 

1 

1 

- 

- 

- 

Boxford,    . 

1 

1 

- 

- 

- 

Boylston, 

22 

1 

- 

- 

- 

Braintree, 

1 

1 

- 

- 

- 

Brewster, 

- 

- 

- 

1 

1 

/ 
Bridgewater, 

- 

- 

- 

1 

1 

Brimfield, 

1 

1 

- 

- 

- 

Brockton, 

1 

1 

- 

- 

- 

Brookfield, 

1 

1 

- 

- 

- 

Brookline, 

1 

1 

- 

- 

- 

Buckland, 

- 

- 

- 

- 

- 

Burlington, 

- 

- 

- 

- 

- 

Cambridge, 

2 

2 

- 

- 

- 

Canton,     . 

1 

1 

- 

- 

- 

Carlisle,     . 

1 

1 

- 

- 

- 

Carver, 

1 

1 

- 

- 

- 

Charlemont, 

2 

2 

- 

- 

- 

Charlton,  . 

4 

4 

- 

- 

- 

Chatham, 

1 

1 

- 

- 

- 

Chelmsford, 

1 

1 

- 

- 

- 

Chelsea, 

1 

1 

- 

- 

- 

Cheshire,  . 

1 

1 

- 

- 

- 

Chester,     . 

22 

1 

- 

- 

- 

1  Two  ineligible. 


One  ineligible. 
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Cities  and  Towns. 


Chesterfield, 

Chicopeb, 

Chilmark, 

Clarksburg, 

Clinton,     . 

Cohasset, 

Colrain,     . 

Concord, 

Conway,    . 

Cummington, 

Dalton, 

Dana, 

Danvers,  . 

Dartmouth, 

Dedham,  . 

Deerfield, 

Dennis, 

Dighton,  . 

Douglas,    . 

Dover, 

Dracut,     . 

Dudley,    . 

Dunstable, 

Duxbury, 

East  Bridgewater, 

East  Longmeadow, 

Eastham, 

Easthampton, 

Easton, 

Edgartown, 

Egremont, 

Enfield,     . 

Erving, 

Essex, 

Everett,  . 

Fairhaven, 

Fall  River, 


Nominees 
appointed 
by  Local 
Boards 
of  Health. 


Number  of 
Nominees 
approved 
by  State 

Board 
of  Health. 


Number  of 

Nominees 

disapproved 

by  State 

Board 
of  Health. 


No 
Nomination 

made  by 

Local  Boards 

of  Health. 


Board 

of  Health 

acting. 


1  One  resigned. 
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Cities  and  Towns. 

Nominees 
appointed 
by  Local 
Boards 
of  Health. 

Number  of 
Nominees 
approved 
by  State 

Board 
of  Health. 

Number  of 

Nominees 

disapproved 

by  State 

Board 
of  Health. 

No 
Nomination 

made  by 

Local  Boards 

of  Health. 

Board 

of  Health 

acting. 

Falmouth,         .... 

2 

2 

- 

- 

- 

FlTCHBURG, 

1 

1 

- 

- 

- 

Florida,     . 

- 

- 

- 

- 

- 

Foxborough, 

1 

1 

- 

- 

- 

Framingham,    . 

1 

1 

- 

- 

- 

Franklin, 

1 

1 

- 

- 

- 

Freetown, 

1 

1 

- 

- 

- 

Gardner,  . 

- 

- 

- 

- 

- 

Gay  Head, 

- 

- 

- 

- 

- 

Georgetown, 

1 

1 

- 

- 

- 

Gill,  . 

1 

1 

- 

- 

- 

Gloucester,    . 

2 

2 

- 

- 

- 

Goshen,     . 

- 

- 

- 

- 

- 

Gosnold,  . 

1 

1 

- 

- 

- 

Grafton,    . 

- 

- 

- 

- 

- 

Granby,    . 

3 

3 

- 

- 

- 

Granville, 

- 

- 

- 

- 

- 

Great  Barrington, 

2 

1 

1 

- 

- 

Greenfield, 

1 

1 

- 

- 

- 

Greenwich, 

- 

- 

- 

- 

- 

Groton, 

- 

- 

- 

- 

- 

Groveland, 

1 

1 

- 

- 

- 

Hadley,     . 

1 

1 

- 

- 

- 

Halifax,     . 

- 

- 

- 

- 

- 

Hamilton, 

- 

- 

- 

- 

- 

Hampden, 

1 

1 

- 

- 

- 

Hancock, 

- 

- 

- 

- 

- 

Hanover, 

2 

2 

- 

- 

- 

Hanson,    . 

2 

2 

- 

- 

- 

Hardwick, 

2 

2 

- 

- 

- 

Harvard, 

1 

1 

- 

- 

- 

Harwich, 

- 

- 

- 

- 

- 

Hatfield, 

1 

1 

- 

- 

- 

Haverhill, 

1 

1 

- 

- 

- 

Hawley,    . 

2 

2 

- 

- 

- 

Heath, 

2 

2 

- 

- 

- 

Hingham, 

1 

1 

- 

- 

- 

Hinsdale, 

1 

1 

- 

- 

- 
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Cities  and  Towns. 

Nominees 
appointed 
by  Local 
Boards 
of  Health. 

Number  of 
Nominees 
approved 
by  State 

Board 
of  Health. 

Number  of 

Nominees 

disapproved 

by  State 

Board 
of  Health. 

No 
Nomination 

made  by 

Local  Boards 

of  Health. 

Board 

of  Health 

acting. 

Holbrook,          ... 

- 

- 

- 

1 

1 

Holden,     . 

4 

4 

- 

- 

- 

Holland,    . 

- 

- 

- 

- 

- 

Holliston, 

- 

- 

- 

- 

- 

HoLYOKE, 

2 

2 

- 

- 

- 

Hopedale, 

- 

- 

- 

- 

- 

Hopkinton, 

1 

1 

- 

- 

- 

Hubbardston, 

- 

- 

- 

- 

- 

Hudson,    . 

1 

1 

- 

- 

- 

Hull, 

- 

- 

- 

- 

- 

Huntington, 

3 

1 

2 

- 

- 

Ipswich,    . 

- 

- 

- 

- 

- 

Kingston, 

1 

1 

- 

- 

- 

Lakeville, 

1 

1 

- 

- 

- 

Lancaster, 

1 

1 

- 

- 

- 

Lanesborough, 

- 

- 

- 

- 

- 

Lawrence, 

- 

- 

- 

- 

- 

Lee,  . 

- 

- 

- 

- 

- 

Leicester, 

2 

2 

- 

- 

- 

Lenox, 

- 

- 

- 

- 

- 

Leominster, 

1 

1 

- 

- 

. 

Leverett,  . 

- 

- 

- 

- 

- 

Lexington, 

2 

2 

- 

- 

- 

Leyden,     . 

- 

- 

- 

- 

- 

Lincoln,    . 

- 

- 

- 

- 

- 

Littleton, 

- 

- 

- 

1 

1 

Longmeadow, 

- 

- 

- 

- 

- 

Lowell,  . 

1 

1 

- 

- 

- 

Ludlow,    . 

2 

2 

- 

- 

- 

Lunenburg, 

1 

1 

- 

- 

- 

Lynn, 

- 

- 

- 

- 

- 

Lynnfield, 

1 

1 

- 

- 

- 

Malden,  . 

1 

1 

- 

- 

- 

Manchester, 

1 

1 

- 

- 

- 

Mansfield, 

1 

1 

- 

- 

- 

Marblehead, 

1 

1 

- 

- 

- 

Marion, 

- 

- 

- 

- 

- 

Marlborough, 

2 

2 

- 

- 

- 
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Cities  and  Towns. 

Nominees 
appointed 
by  Local 
Boards 
of  Health. 

Number  of 

Nominees 

approved 

by  State 

Board 

of  Health. 

Number  of 

Nominees 

disapproved 

by  State 

Board 
of  Health. 

No 
Nomination 

made  by 

Local  Boards 

of  Health. 

Board 

of  Health 

acting. 

Marshfield 

- 

- 

- 

- 

- 

Mashpec,  . 

- 

- 

- 

- 

- 

Mattapoisett,    . 

21 

- 

- 

- 

Maynard,  . 

- 

- 

- 

Medfield,  . 

- 

- 

- 

Medford, 

- 

- 

- 

Med  way,   . 

- 

- 

- 

Melrose, 

- 

- 

- 

Mendon,    . 

- 

- 

- 

- 

- 

Merrimac, 

- 

- 

- 

Methuen,  . 

- 

- 

- 

Middleborough, 

- 

- 

- 

Middlefield,       . 

- 

- 

- 

Middleton, 

- 

- 

- 

Milford,     . 

- 

- 

- 

Millbury, 

- 

- 

- 

- 

Millis, 

2 

1 

- 

- 

Milton,      . 

1 

- 

- 

- 

Monroe,     . 

- 

- 

- 

- 

- 

Monson,    . 

« 

- 

- 

- 

- 

Montague, 

32 

3 

- 

- 

- 

Monterey, 

- 

- 

- 

- 

- 

Montgomery,     . 

- 

- 

- 

- 

- 

Mount  Washington, 

1 

1 

- 

- 

- 

Nahant,    . 

- 

- 

- 

- 

- 

Nantucket, 

- 

- 

- 

- 

- 

Natick, 

1 

1 

- 

- 

- 

Needham, 

- 

- 

- 

- 

- 

New  Ashford,   . 

1 

1 

- 

- 

- 

New  Bedford, 

1 

1 

- 

- 

- 

New  Braintree, 

1 

1 

- 

- 

- 

New  Marlborough, 

- 

- 

- 

- 

- 

New  Salem, 

1 

1 

- 

- 

- 

Newbury, 

- 

- 

- 

- 

- 

Newbury  port, 

2 

2 

- 

■» 

- 

Newton, 

2 

2 

- 

- 

- 

Norfolk,    . 

- 

- 

- 

1 

1 

1 

One 

ineligible. 

2  One  resi 

;ned. 

472 


STATE  BOARD  OF  HEALTH. 


[Pub.  Doc. 


Cities  and  Towns. 

Nominees 
appointed 
by  Local 
Boards 
of  Health. 

Number  of 
Nominees 
approved 
by  State 

Board 
of  Health. 

Number  of 

Nominees 

disapproved 

by  State 

Board 
of  Health. 

No 
Nomination 

made  by 

Local  Boards 

of  Health. 

Board 

of  Health 

acting. 

North  Adams, 

2 

2 

- 

_ 

. 

North  Andover, 

- 

- 

- 

- 

_ 

North  Attleborough 

- 

- 

_ 

North  Brookfield, 

- 

- 

_ 

North  Reading, 

- 

- 

_ 

Northampton, 

- 

- 

_ 

Northborough, 

- 

- 

_ 

Northbridge,     . 

- 

- 

_ 

Northfield, 

- 

- 

_ 

Norton,     . 

- 

- 

_ 

Norwell,    . 

- 

- 

_ 

Norwood, 

- 

- 

_ 

Oak  Bluffs, 

- 

- 

_ 

Oakham,  . 

- 

- 

_ 

Orange,     . 

- 

- 

_ 

Orleans,     . 

- 

- 

_ 

Otis, . 

- 

_ 

_ 

Oxford,      . 

- 

_ 

_ 

Palmer,     . 

- 

- 

_ 

Paxton, 

- 

_ 

_ 

Peabody, 

- 

- 

1 

Pel  ham,     . 

- 

- 

- 

1 

1 

Pembroke, 

2 

2 

- 

, 

_ 

Pepperell, 

- 

- 

- 

- 

_ 

Peru, 

1 

- 

1 

_ 

_ 

Petersham, 

- 

- 

- 

_ 

_ 

Phillipston, 

2 

2 

- 

- 

_ 

PlTTSFIELD, 

1 

1 

- 

_ 

_ 

Plainfield, 

1 

1 

- 

_ 

_ 

Plainville, 

1 

1 

- 

- 

_ 

Plymouth, 

1 

1 

- 

- 

_ 

Plympton, 

2 

2 

- 

- 

_ 

Prescott,   . 

1 

1 

- 

_ 

_ 

Princeton, 

1 

1 

- 

_ 

_ 

Province  town, 

- 

- 

- 

1 

1 

Quinct,    . 

- 

- 

- 

- 

_ 

Randolph, 

1 

1 

- 

- 

_ 

Raynham, 

2 

2 

- 

- 

- 
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Cities  and  Towns. 

Nominees 
appointed 
by  Local 
Boards 
of  Health. 

Number  of 
Nominees 
approved 
by  State 

Board 
of  Health. 

Number  of 

Nominees 

disapproved 

by  State 

Board 
of  Health. 

No 
Nomination 

made  by 

Local  Boards 

of  Health. 

Board 

of  Health 

acting. 

Reading 

1 

1 

- 

- 

- 

Rehoboth, 

1 

1 

- 

- 

- 

Revere,     . 

- 

- 

- 

- 

- 

Richmond, 

- 

- 

- 

- 

- 

Rochester, 

ll 

- 

- 

- 

- 

Rockland, 

1 

1 

- 

- 

- 

Rockport, 

- 

- 

- 

- 

- 

Rowc, 

1 

1 

- 

- 

- 

Rowley,     . 

2 

2 

- 

- 

- 

Royalston, 

52 

2 

- 

- 

- 

Russell,     . 

1 

1 

- 

- 

- 

Rutland,  . 

- 

- 

- 

- 

- 

Salem, 

2 

2 

- 

- 

- 

Salisbury, 

- 

- 

- 

- 

- 

Sandisfield, 

1 

1 

- 

- 

- 

Sandwich, 

- 

- 

- 

- 

- 

Saugus, 

1 

1 

- 

- 

- 

Savoy, 

- 

- 

- 

- 

- 

Scituate,    . 

- 

- 

- 

1 

1 

Seekonk,   . 

1 

1 

- 

- 

- 

Sharon, 

1 

1 

- 

- 

- 

Sheffield,  . 

- 

- 

- 

- 

- 

Shelburne, 

5 

5 

- 

- 

- 

Sherborn, 

1 

1 

- 

- 

- 

Shirley,     . 

- 

- 

- 

- 

- 

Shrewsbury, 

1 

1 

- 

- 

- 

Shutesbury, 

1 

1 

- 

- 

- 

Somerset, 

1 

1 

- 

- 

- 

SOMERVILLE, 

1 

1 

- 

- 

- 

South  Hadley, 

1 

1 

- 

- 

- 

Southampton, 

2 

2 

- 

- 

- 

Southborough, 

- 

- 

- 

1 

1 

Southbridge,     . 

1 

1 

- 

- 

- 

Southwick, 

3 

3 

- 

- 

- 

Spencer,    . 

1 

1 

- 

- 

- 

Springfield, 

1 

1 

- 

- 

- 

Sterling,    . 

1 

1 

- 

- 

- 

1 

One  i 

neligible. 

2  Three  inelij 

;ible. 
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Cities  and  Towns. 

Nominees 
appointed 
by  Local 
Boards 
of  Health. 

Number  of 
Nominees 
approved 
by  State 

Board 
of  Health. 

Number  of 

Nominees 

disapproved 

by  State 

Board 
of  Health. 

No 
Nomination 

made  by 

Local  Boards 

of  Health. 

Board 

of  Health 

acting. 

Stockbridge,      .... 

- 

- 

- 

- 

- 

Stoneham, 

1 

1 

- 

- 

- 

Stoughton, 

1 

1 

- 

- 

- 

Stow, 

1 

1 

- 

- 

- 

Sturbridge, 

2 

2 

- 

- 

- 

Sudbury, 

1 

1 

- 

- 

- 

Sunderland, 

1 

1 

- 

- 

- 

Sutton, 

4 

4 

- 

- 

- 

Swampscott, 

1 

1 

- 

- 

- 

Swansea,   . 

3l 

2 

1 

- 

- 

Taunton, 

2 

2 

- 

- 

- 

Templeton, 

- 

- 

- 

- 

- 

Tewksbury, 

- 

- 

- 

Tisbury,    . 

- 

- 

- 

Tolland,    . 

- 

- 

1 

1 

Topsfield, 

2 

- 

- 

Townsend, 

- 

- 

- 

Truro, 

- 

- 

- 

Tyngsborough, 

- 

- 

- 

Tyring  ham, 

- 

- 

- 

Upton, 

- 

- 

- 

Uxbridge, 

- 

- 

- 

Wakefield, 

- 

- 

- 

- 

Wales, 

- 

- 

- 

Walpole,    . 

- 

- 

- 

Waltham, 
Ware, 

- 

- 

- 

Wareham, 

- 

- 

- 

Warren, 

- 

- 

- 

Warwick, 

- 

1 

1 

Washington, 

- 

- 

- 

Watertown, 

- 

- 

- 

Wayland, 

- 

- 

- 

Webster,    . 

- 

- 

- 

Wellesley, 

- 

- 

- 

Wellfleet,  . 

- 

- 

- 

Wendell,    . 

2 

2 

- 

- 

- 

1  One  deceased. 
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Cities  and  Towns. 

Nominees 
appointed 
by  Local 
Boards 
of  Health. 

Number  of 

Nominees 

approved 

by  State 

Board 

of  Health. 

Number  of 

Nominees 

disapproved 

by  State 

Board 
of  Health. 

No 

Nomination 

made  by 

Local  Boards 

of  Health. 

Board 

of  Health 

acting. 

Wenham, 

- 

- 

- 

1 

1 

West  Boylston, 

1 

1 

- 

- 

- 

West  Bridgewater, 

1 

1 

- 

- 

- 

West  Brook  field, 

2l 

2 

- 

- 

- 

West  Newbury, 

1 

1 

- 

- 

- 

West  Springfield, 

- 

- 

- 

- 

- 

West  Stockbridge, 

2 

2 

- 

- 

- 

West  Tisbury,  . 

1 

1 

- 

- 

- 

Westborough, 

1 

1 

- 

- 

- 

Westfield, . 

3 

3 

- 

- 

- 

Westford,  . 

1 

1 

- 

- 

- 

Westhampton, 

1 

1 

- 

- 

- 

Westminster, 

32 

3 

- 

- 

- 

Weston, 

1 

1 

- 

- 

- 

West  port, 

4 

4 

- 

- 

- 

West  wood. 

1 

1 

- 

- 

- 

Weymouth, 

- 

- 

- 

- 

- 

Whately,  . 

1 

1 

- 

- 

- 

Whitman, 

1 

1 

- 

- 

- 

Wilbraham, 

2 

2 

- 

- 

- 

Williamsburg, 

1 

1 

- 

- 

- 

Williams  town, 

1 

1 

- 

- 

- 

Wilmington, 

1 

1 

- 

- 

- 

Winchendon, 

- 

- 

- 

1 

1 

Winchester, 

1 

1 

- 

- 

- 

Windsor,    . 

- 

- 

- 

- 

- 

Winthrop, 

- 

- 

- 

- 

- 

Woburn,  . 

1 

1 

- 

- 

- 

Worcester, 

3 

3 

- 

- 

- 

Worthington, 

1 

1 

- 

- 

- 

Wrentham, 

- 

- 

- 

- 

- 

Yarmouth, 

- 

- 

- 

1 

1 

Totals, 

381 

362 

10 

16 

16 

1  One  deceased. 


2  One  resigned. 
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Summary. 

Number  of  nominations  made  by  local  boards  of  health,  ....  381 

Number  of  nominees  approved  by  State  Board  of  Health,      .         .         .  362 

Number  of  nominees  disapproved  by  State  Board  of  Health,  ...  10 

Number  ineligible  for  approval  by  State  Board  of  Health,      ...  9 

Result  of  Six  Months'  Inspection. 
Below  will  be  found  a  statement  giving  the  number  of  post-mortem 
examinations,  or  those  made  at  the  time  of  slaughter,  in  195  cities  and 
towns  throughout  the  State  from  April  1  to  Sept.  30,  1912,  inclusive. 
This  table  also  shows  the  number  of  animals  killed  and  stamped  for 
food,  the  number  of  carcasses  condemned,  the  reasons  for  such  condem- 
nation, and  their  final  disposition. 
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The  following  copy  of  the  rules,  regulations  and  recommendations  per- 
taining to  the  business  of  slaughtering  and  meat  inspection  was  made 
by  the  State  Board  of  Health  in  accordance  with  the  provisions  of  chap- 
ter 534  of  the  Acts  of  1911 :  — 

Slaughterhouses. 

Sanitation.  —  1.  It  is  recommended  that  local  authorities  require  slaughter- 
houses to  be  maintained  in  a  reasonably  sanitary  condition  before  issuing 
licenses  for  slaughtering  purposes. 

Nuisances  on  Premises.  —  2.  The  keeping  of  hogs  near  a  slaughter- 
house, and  the  feeding  of  hogs  or  other  animals  on  the  refuse  of  slaughter- 
houses, should  not  be  permitted  on  the  premises  of  a  licensed  establishment. 
All  yards,  fences,  pens,  chutes,  alleys,  etc.,  belonging  to  the  premises  of  such 
establishments,  whether  used  or  not,  should  be  maintained  in  a  sanitary  con- 
dition. Xo  use  incompatible  with  proper  sanitation  should  be  made  of  any 
part  of  the  premises  on  -which  such  establishment  is  located. 

Slaughterhouses.  —  3.  All  slaughterhouses  are  under  the  supervision  of 
the  State  Board  of  Health,  and  are  subject  to  inspection  at  any  time;  but 
actual  control  of  sanitary  conditions  lies  largely  in  the  hands  of  the  local 
authorities. 

Inspectors,  Duties  of,  etc. 

Inspectors.  —  The  inspector  of  slaughtering  is  to  be  nominated  annually 
in  March  by  the  boards  of  health  of  cities  (except  Boston)  and  towns,  said 
nomination  to  be  approved  by  the  State  Board  of  Health.  In  all  cities  at 
least  one  of  the  inspectors  of  slaughtering  shall  be  a  registered  veterinary 
surgeon. 

Duties  of  Inspectors.  —  Inspectors  must  be  present  at  all  licensed 
slaughterhouses  or  establishments  upon  the  days  specified  for  slaughter  on 
the  application  for  license,  and  there  carefully  examine  the  carcasses  of  all 
animals  at  the  time  of  slaughter. 

Reports.  —  Inspectors  shall  make  returns  to  the  State  Board  of  Health 
on  or  before  the  twenty-fifth  day  of  January.  April,  July  and  October  of 
each  year,  and  shall  state  all  inspections  made  by  them  during  the  three 
months  preceding  the  first  day  of  the  said  months. 

Ante-mortem  Inspection.  —  It  is  recommended  that  an  ante-mortem  ex- 
amination and  inspection  be  made  of  all  cattle,  sheep  and  swine  before  they 
are  slaughtered.  All  animals  suspected  of  being  affected  with  any  disease 
or  condition  liable  to  render  the  meat  unfit  for  human  food  should  receive 
especially  thorough  inspection  at  time  of  slaughter. 

Use  of  Stamp  and  Tags. 

"  Massachusetts  Inspected  and  Passed."  —  1.  The  "  Massachusetts  In- 
spected and  Passed  "  stamp,  when  applied  to  a  carcass,  or  any  part  thereof, 
signifies  that  the  carcasses,  meats  and  meat  products  have  been  inspected  and 
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passed  for  food  under  these  regulations.    Carcasses  passing  inspection  should 
be  branded  as  follows :  — 

Each  side  of  beef,  nine  times,  eight  on  the  outside  and  one  on  the  inside :  — 

Once  on  outside  of  neck. 

Once  on  shoulder. 

Once  on  shank. 

Once  on  brisket. 

Once  on  loin. 

Once  on  flank. 

Once  on  round. 

Once  on  cod. 

On  inside,  once  on  fat  over  kidney. 
Each  side  of  veal,  twice :  — 

Once  on  outside  of  each  quarter. 
Each  carcass  of  swine,  three  times :  — 

Once  on  head  between  ears. 

Once  on  inside  of  each  foreleg  near  body. 
Each  carcass  of  sheep  or  lamb,  twice:  — 

Once  on  loin. 

Once  on  croup. 
"  Massachusetts  Inspected  and  Condemned."  —  2.  A  condemnation  tag 
is  to  be  attached  to  any  carcass,  parts  of  carcass,  meats  or  organs  found  to 
be  unsound,  unhealthful,  unwholesome  or  otherwise  unfit  for  human  food, 
and  the  parts  or  organs  so  tagged  shall  be  disposed  of  by  rendering,  or  other- 
wise so  treated  that  they  cannot  be  used  for  human  food. 

In  the  Absence  of  Tanking  Facilities.  —  3.  Any  meat  or  meat  products 
condemned  at  slaughterhouses  which  have  no  facilities  for  tanking  should  be 
freely  slashed  with  a  knife  and  then  denatured  with  crude  carbolic  acid, 
kerosene  or  other  prescribed  agent,  and  then  removed  to  a  rendering  estab- 
lishment or  otherwise  disposed  of  by  burial,  etc. 

Interpretation  and  Definition  of  Words  and  Terms. 

Carcass.  —  1.  This  word  shall  apply  to  all  parts  of  the  animal  intended  to 
be  used  for  food. 

Sound  Carcass.  —  2.  Carcasses  and  parts  thereof  found  to  be  sound, 
healthful,  wholesome  and  fit  for  human  food  shall  be  passed  and  marked  as 
provided  in  these  regulations. 

Unsound  Carcass.  —  3.  Should  any  lesion  of  disease  or  other  condition 
that  would  render  the  meat  or  any  organ  unfit  for  food  be  found  on  post- 
mortem examination,  the  carcass,  part  or  organ  shall  be  marked  immediately 
with  a  tag  labelled  "  Massachusetts  Condemned." 

Soiled  Meat.  —  4.  Due  care  should  be  taken  to  prevent  meat  and  meat 
products  from  falling  on  the  floor;  and  in  the  event  of  their  having  fallen, 
they  should  be  condemned,  or  the  soiled  portions  removed  and  condemned. 

Primal  Parts  of  Carcasses.  —  5.  This  phrase  shall  mean  the  usual  sec- 
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tions  or  cuts  of  the  dressed  carcass  commonly  known  in  the  trade,  such  as 
sides,  quarters,  shoulders,  hams,  backs,  bellies,  etc.,  and  beef  tongues,  beef 
livers  and  beef  tails,  before  they  have  been  cut,  shredded  or  otherwise  sub- 
divided preliminary  to  use  in  the  manufacture  of  meat  food  products. 

Disposal  of  Diseased  Carcasses. 

Disposal  of  Diseased  Carcasses  and  Organs.  —  The  carcasses  or  parts 
of  carcasses  of  all  animals  slaughtered,  and  found  to  be  affected  with  any 
of  the  diseases  or  conditions  named  below,  shall  be  disposed  of  in  a  manner 
prescribed  for  each  disease  or  condition :  — 

Vaccine  Animals.  —  1.  Vaccine  animals  with  unhealed  lesions  accompa- 
nied by  fever,  provided  they  have  not  been  exposed  to  any  infectious  or  con- 
tagious disease,  may  be  used  for  lard  or  tallow;  otherwise  they  shall  be  con- 
demned. 

Immature  Veal.  —  2.  A  careful  inspection  shall  be  made  of  all  calves 
at  the  time  of  slaughter.  Any  calf  less  than  four  weeks  old  and  weighing 
less  than  40  pounds  when  dressed,  with  head,  feet,  hide  and  entrails  re- 
moved, shall  not  be  stamped,  as  the  sale  of  such  carcasses  is  unlawful  and 
prohibited.  Carcasses  of  animals  too  immature  to  produce  wholesome  meat, 
and  all  unborn  and  stillborn  animals,  shall  be  condemned. 

Anthrax  or  Charbon.  —  3.  All  carcasses  showing  lesions  of  anthrax  or 
charbon,  regardless  of  the  extent  of  the  disease,  and  including  the  hide,  hoofs, 
horns,  viscera,  fat,  blood  and  all  other  portions  of  the  animal,  shall  be  con- 
demned and  immediately  incinerated,  and  the  facts  reported  at  once  to  the 
State  Board  of  Health  and  to  the  Massachusetts  Department  of  Animal 
Industry. 

Blackleg.  —  4.  Carcasses  of  animals  showing  lesions  of  blackleg  shall  be 
condemned. 

Hemorrhagic  Septicaemia.  —  5.  Carcasses  of  animals  affected  with  hem- 
orrhagic septicaemia  shall  be  condemned. 

Pyemia  and  Septicaemia.  —  6.  Carcasses  showing  lesions  of  pyemia  or 
septicaemia  shall  be  condemned. 

Rabies.  —  7.  Carcasses  of  animals  which  showed  symptoms  of  rabies  be- 
fore slaughter  shall  be  condemned. 

Tetanus.  —  8.  Carcasses  of  animals  which  showed  symptoms  of  tetanus 
before  slaughter  shall  be  condemned. 

Malignant  Epizootic  Catarrh.  —  9.  Carcasses  of  animals  affected  with 
malignant  epizootic  catarrh,  showing  generalized  inflammation  of  the  mucous 
membrane,  shall  be  condemned. 

Hog  Cholera  and  Swine  Plague.  — 10.  Carcasses  showing  well-marked 
lesions  of  hog  cholera  or  swine  plague  in  more  than  two  of  the  organs  (skin, 
kidneys,  bones,  lymphatic  glands)  shall  be  condemned. 

Provided  they  are  well  nourished,  carcasses  showing  slight  and  limited 
lesions  of  these  diseases  may  be  passed. 

Carcasses  showing  lesions  of  these  diseases  so  numerous  and  advanced  as 
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to  prohibit  their  being  passed,  but  not  sufficient  to  cause  condemnation,  may 
be  rendered  into  lard  by  cooking  by  steam  for  four  hours  at  220°  F. 

In  inspecting  carcasses  showing  lesions  of  hog  cholera  or  swine  plague  in 
the  skin,  bones,  kidneys  or  lymphatic  glands,  due  consideration  should  be 
given  to  the  extent  and  severity  of  the  lesions  in  the  viscera. 

Actinomycosis  or  Lumpy  Jaw.  — 11.  If  a  carcass  affected  with  acti- 
nomycosis or  lumpy  jaw  is  in  a  well-nourished  condition,  and  the  lesions 
are  confined  to  the  head  or  tongue,  the  carcass  may  be  passed,  but  the  head 
and  tongue  shall  be  condemned. 

Carcasses  of  animals  showing  generalized  actinomycosis  shall  be  condemned. 

Caseous  Lymphadenitis.  — 12.  When  the  lesions  of  caseous  lympha- 
denitis (cheesy  lymph  glands)  are  limited  to  the  superficial  glands,  or  a 
few  nodules  in  an  organ,  the  meat  may  be  passed.  If  extensive  lesions  are 
found  in  the  lungs  or  plurae,  or  any  of  the  visceral  organs,  and  the  carcass  is 
emaciated,  it  shall  be  condemned. 

Tuberculosis.  — 13.  The  following  principles  are  advised  for  guidance 
in  passing  on  carcasses  affected  with  tuberculosis :  — 

Fundamental  Thought.  —  Principle  A.  The  fundamental  thought  is  that 
meat  should  not  be  used  for  food  if  it  contains  tubercle  bacilli,  if  there  is 
a  reasonable  possibility  that  it  may  contain  tubercle  bacilli,  or  if  it  is  impreg- 
nated with  toxic  substances  of  tuberculosis  or  septic  infections. 

Lesions  localized  and  not  numerous.  —  Principle  B.  If  the  lesions  are 
localized  and  not  numerous,  if  there  is  no  evidence  of  tubercle  bacilli  in  the 
blood,  muscles  or  parts  that  may  be  eaten,  and  the  carcass  is  well  nourished, 
there  is  no  proof  that  the  flesh  is  unwholesome;  the  carcass  may,  therefore,  be 
passed. 

Generalized  Tuberculosis.  —  Principle  C.  Evidences  of  generalized 
tuberculosis  are  to  be  sought  in  such  distribution  and  number  of  tubercular 
lesions  as  can  be  explained  only  upon  the  supposition  that  tubercle  bacilli 
are  in  the  systemic  circulation.  Such  lesions  will  be  found  in  both  lung's, 
spleen,  kidneys,  bones,  joints,  sexual  glands,  lymphatic  glands,  or  in  the 
splenic,  renal,  prescapular,  popliteal  and  inguinal  glands.  When  several  of 
these  organs  or  parts  are  coincidentally  affected,  the  carcasses  showing  these 
lesions  shall  be  condemned. 

Localized  Tuberculosis.  —  Principle  D.  By  localized  tuberculosis  is 
understood  tuberculosis  limited  to  a  single  or  several  parts  or  organs  of  a 
body  without  evidence  of  bacilli  invasion  of  the  systemic  circulation. 

Rules  for  Disposal  of  Tuberculous  Meat.  —  Rule  A.  (a)  When  a 
tuberculous  animal  shows  symptoms  of  the  disease  with  fever,  before  it  was 
killed,  the  carcass  shall  be  condemned. 

(b)  When  the  animal  shows  tuberculosis  by  symptoms  of  anaemia  and 
emaciation,  the  carcass  shall  be  condemned. 

(c)  When  the  lesions  of  tuberculosis  are  generalized  as  follows:  when 
tuberculous  lesions  are  found  in  any  two  organs  of  the  digestive  or  res- 
piratory tracts,  including  the  lymphatic  glands,  spleen,  kidney,  uterus,  udder, 
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ovary,  testicle,  adrenal  gland,  brain  or  spinal  cord,  —  such  carcass  shall  be 
condemned. 

(d)  When  the  lesions  of  tuberculosis  are  found  in  the  muscles,  bones  or 
joints,  or  in  the  body  of  lymphatic  glands  as  a  result  of  draining  the 
muscles,  bones  and  joints,  the  carcass  shall  be  condemned. 

ie)  When  the  lesions  are  extensive  in  one  or  both  body  cavities,  the  carcass 
shall  be  condemned. 

(/)  When  the  lesions  are  multiple,  acute  and  actively  progressive,  the  car- 
cass shall  be  condemned. 

Parts  of  Carcass  condemned.  —  Bide  B.  An  organ  or  part  of  a  car- 
cass shall  be  condemned :  — 

(a)   When  it  contains  lesions  of  tuberculosis. 

(6)  When  the  lesion  is  adjacent  to  the  flesh. 

(c)  When  contaminated  by  tuberculous  material  through  contact  with  the 
floor,  soiled  knife  or  otherwise. 

(d)  All  heads  showing  lesions  of  tuberculosis  shall  be  condemned. 

(e)  An  organ  shall  be  condemned  when  the  corresponding  lymphatic  gland 
is  tuberculous. 

Carcass  passed.  —  Bide  C.  The  carcass,  if  the  tuberculous  lesions  are 
limited  to  a  single  part  or  organ,  shall  be  passed  after  the  parts  containing 
the  local  lesions  are  removed  and  condemned. 

Texas  Fever.  — 14.  Carcasses  showing  lesions  sufficient  to  warrant  the 
diagnosis  of  Texas  fever  shall  be  condemned. 

Mange  or  Scab.  — 15.  Carcasses  of  animals  affected  with  mange  or  scab 
in  advanced  stages,  or  showing  emaciation  or  extension  of  the  inflammation 
to  the  flesh,  shall  be  condemned.  When  the  disease  is  slight  the  carcass  may 
be  passed. 

Tapeworm  Cysts.  — 16.  Carcasses  of  animals  affected  with  tapeworm 
cysts  should  be  rendered  into  lard  or  tallow.  When  the  infestation  is  extensive 
the  carcass  shall  be  condemned. 

Carcasses  of  animals  affected  with  gid  bladderworms  may  be  passed  after 
condemnation  of  the  infected  organ  (brain,  spinal  cord). 

Carcasses  or  parts  of  carcasses  infested  with  the  hydatid  cyst  may  be 
passed  after  condemnation  of  the  affected  part  or  organ. 

All  carcasses  showing  lesions  of  the  following  contagious  diseases  shall  be 
reported  at  once  to  the  Massachusetts  Department  of  Animal  Industry: 
"  Contagious  diseases,  under  the  provisions  of  this  chapter,  shall  include 
glanders,  farcy,  mange,  contagious  pleuropneumonia,  tuberculosis,  Texas 
fever,  foot-and-mouth  disease,  rinderpest,  hog  cholera,  rabies,  anthrax  or 
anthracoid  diseases,  sheep  scab  and  actinomycosis."  (See  section  28  of 
chapter  90  of  the  Revised  Laws,  as  amended  by  section  1  of  chapter  6,  Acts 
of  1911.) 
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INFECTIONS  THAT  MAT  CAUSE  MEAT  POISONING. 

Carcasses  of  animals  so  infected  that  consumption  of  the  meat  or  meat 
food  products  may  give  rise  to  meat  poisoning  shall  be  condemned.  This 
section  covers  all  carcasses  showing  signs  of :  — 

(a)  Acute  inflammation  of  the  lungs,  plurae,  peritoneum,  pericardium  or 
meninges. 

(6)   Septicaemia  or  pyemia,  whether  puerperal  or  traumatic. 

(c)  Severe  hemorrhagic  or  gangrenous  enteritis  or  gastritis. 

(d)  Acute  diffuse  metritis  or  mammitis  (garget). 

(e)  Polyarthritis  (inflammation  of  joints). 
(/)  Phlebitis  of  umbilical  veins. 

(g)   Traumatic  pericarditis. 

Icterus.  —  Carcasses  affected  with  icterus  (jaundice),  and  showing  an 
intense  yellow  or  greenish  yellow  discoloration  after  proper  cooling,  shall 
be  condemned.  If  such  a  discoloration  passes  away  during  cooling,  the  car- 
casses may  be  passed. 

Uraemia  and  Sexual  Odor.  —  Carcasses  giving  off  such  odors  shall  be 
condemned. 

Urticaria,  etc.  —  Hogs  affected  with  urticaria  (diamond  skin  disease) 
may  be  passed  after  condemning  the  skin,  provided  the  carcass  is  otherwise 
fit  for  food. 

Tumors,  Bruises,  Abscesses,  etc.  —  Any  organ  or  part  of  a  carcass 
which  is  badly  bruised,  or  is  affected  by  tumors,  malignant  or  benign  abscesses, 
suppurating  sores  or  liver  flukes,  shall  be  condemned.  When  the  lesions 
affect  the  whole  carcass,  the  entire  carcass  shall  be  condemned. 

Emaciation  and  Anaemia.  —  Carcasses  of  animals  too  emaciated  or  anaemic 
to  produce  wholesome  meat,  and  carcasses  showing  slimy  degeneration  of 
the  fat,  or  a  serious  infiltration  of  the  muscles,  shall  be  condemned. 

Milk  Fever,  Railroad  Sickness.  —  Carcasses  of  animals  showing  symp- 
toms of  milk  fever  or  railroad  sickness  at  the  time  of  slaughter  shall  be  con- 
demned, as  the  flesh  of  such  animals  is  dark  in  color  and  more  watery  than 
is  natural,  suggesting  autointoxication. 

Approved  in  Council,  Nov.  20,  1912. 

(Signed)  E.  F.  Hamlin, 

Executive  Secretary. 
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INSPECTION  OF  DAIRIES. 


During  the  year  ended  Nov.  30,  1912,  1,451  milk-producing  dairies 
were  inspected  by  the  veterinarian  of  the  Board.  The  attention  of  347 
proprietors  and  the  boards  of  health  of  cities  and  towns  wherein  the 
dairies  were  situated,  as  well  as  those  in  which  the  products  were  sold, 
was  called  to  a  total  of  1,353  objectionable  conditions.  Wherever  it  be- 
came necessary,  practical  suggestions  were  made  to  improve  the  general 
conditions  at  the  dairies,  with  a  view  of  reasonably  assuring  the  produc- 
tion of  a  clean,  wholesome  milk  supply  in  the  interest  of  public  health. 
As  the  result  of  the  suggestions  made,  and  the  compliance  therewith  by 
the  owners,  there  has  been  a  decided  improvement  in  the  sanitary  condi- 
tions at  the  dairies  throughout  the  State.  The  number  of  letters  written 
to  the  owners,  calling  their  attention  to  objectionable  conditions  at  their 
places,  has  been  noticeably  less  than  in  any  year  since  the  work  of  dairy 
inspection  has  been  carried  on  by  this  Board. 

Of  the  total  number  of  dairies  examined,  1,309  were  situated  in  Massa- 
chusetts and  142  in  neighboring  States.  The  extra- State  dairies  were 
visited  because  of  the  fact  that  their  product  is  marketed  in  this  Com- 
monwealth, and,  if  found  to  be  other  than  the  fresh,  clean  product  of 
healthy  cows,  is,  under  the  standards  fixed  in  accordance  with  the  pro- 
visions of  the  national  law  relative  to  food  and  drugs,  to  be  deemed  to  be 
adulterated,  and  hence  may  not  enter  into  interstate  commerce. 

The  following  table  shows  the  number  of  dairies  examined  in  the  cities 
and  towns  visited,  and  the  percentage  found  in  each  place  to  be  com- 
mendable :  — 

Inspection  of  Dairies,  1912. 


Cities  and  Towns. 


Total 
Number  of 

Dairies 
examined. 


Number  of 
Dairies  where 

One  or  More 

Objectionable 

Features  were 

observed . 


Number  of 

Dairies  found 

to  be  without 

Objectionable 

Features. 


Per  Cent. 
Clean 
Dairies. 


Adams, 
Third  inspection,   . 

Agawam,    . 
Second  inspection, 
Third  inspection,   . 


50.00 
100.00 
100.00 

75.00 
100.00 
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Inspection  of  Dairies,  1912  —  Continued. 


Cities  and  Towns. 

Total 
Number  of 

Dairies 
examined. 

Number  of 
Dairies  where 

One  or  More 

Objectionable 

Features  were 

observed. 

Number  of 

Dairies  found 

to  be  without 

Objectionable 

Features. 

Per  Cent. 
Clean 
Dairies. 

Amherst, 

6 

1 

5 

83.33 

Second  inspection, 

6 

- 

6 

100.00 

Third  inspection,   . 

7 

- 

7 

100.00 

Auburn,     . 

9 

3 

6 

66.67 

Second  inspection, 

22 

4 

18 

81.82 

Ayer, 

6 

2 

4 

66.67 

Second  inspection, 

2 

- 

2 

100.00 

Third  inspection,   . 

2 

- 

2 

100.00 

Barnstable, 

37 

8 

29 

78.38 

Second  inspection, 

5 

2 

3 

60.00 

Belchertown, 

10 

2 

8 

80.00 

Second  inspection, 

9 

2 

7 

77.78 

Third  inspection,   . 

5 

2 

3 

60.00 

Fourth  inspection, 

5 

- 

5 

100.00 

Belmont,    . 

3 

2 

1 

33.33 

Third  inspection,   . 

6 

1 

5 

83.33 

Brookline, 

2 

- 

2 

100.00 

Second  inspection, 

1 

- 

1 

100.00 

Cambridge, 

- 

- 

- 

- 

Second  inspection, 

2 

- 

2 

100.00 

Third  inspection,   . 

5 

2 

3 

60.00 

Chicopee, 

12 

3 

9 

75.00 

Second  inspection, 

3 

1 

2 

66.67 

Third  inspection,   . 

8 

3 

5 

62.50 

Fourth  inspection, 

3 

- 

3 

100.00 

Clarksburg, 

17 

6 

11 

64.71 

Second  inspection, 

6 

- 

6 

100.00 

Cohasset,   . 

3 

1 

2 

66.67 

Third  inspection,   . 

2 

- 

2 

100.00 

Dighton,    . 

1 

- 

1 

100.00 

Second  inspection, 

2 

- 

2 

100.00 

Dudley,     . 

14 

6 

8 

57.14 

Second  inspection, 

26 

4 

22 

84.62 

Egremont, 

12 

1 

11 

91.67 

Second  inspection, 

13 

2 

11 

84.62 
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Inspection  of  Dairies,  1912  —  Continued. 


Cities  and  Towns. 


Total 
Number  of 

Dairies 
examined. 


Number  of 
Dairies  where 
One  or  More 
Objectionable 
Features  were 

observed. 


Number  of 

Dairies  found 

to  be  without 

Objectionable 

Features. 


Per  Cent. 
Clean 
Dairies. 


Everett,  . 
Second  inspection 
Third  inspection, 
Fourth  inspection 

Framingham,     . 
Second  inspection 
Third  inspection, 

Gloucester, 
Second  inspection 
Third  inspection, 
Fourth  inspection 

Granby,     . 
Second  inspection. 
Third  inspection, 
Fourth  inspection, 

Great  Barrington, 
Second  inspection, 

Hadley, 
Second  inspection, 

Hingham,  . 
Third  inspection, 
Fourth  inspection, 

Holyoke, 
Second  inspection, 
Third  inspection, 
Fourth  inspection, 

Lee,    . 

Lexington, 
Second  inspection, 
Third  inspection, 
Fourth  inspection, 

Lynn, 
Second  inspection, 
Third  inspection, 

Malden,    . 
Second  inspection, 


14 

3 

5 

1 

10 

1 

5 

11 

11 

36 

1 

11 

11 

9 

28 

5 

7 

6 

6 

19 

3 

1 

1 

1 
11 

9 

9 

1 
12 

1 
12 

3 

6 
14 

1 


36 

5 
7 
3 
5 
17 
3 
1 

1 
1 

9 
7 
5 
1 

1Q 
1 
8 
3 
4 
9 


92.86 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

81.82 

81.82 

86.11 

100.00 

72.73 

81.82 

88.89 

92.86 

100.00 

100.00 

50.00 

83.33 

89.47 

100.00 

100.00 

100.00 

100.00 
81.82 
77.78 
55.56 

100.00 
83.33 

100.00 
66.67 

100.00 
66.67 
64.29 


506 


STATE  BOARD  OF  HEALTH. 


[Pub.  Doc. 


Inspection  of  Dairies,  1912  —  Continued. 


Cities  and  Towns. 


Total 
Number  of 

Dairies 
examined. 


Number  of 
Dairies  where 

One  or  More 

Objectionable 

Features  were 

observed. 


Number  of 

Dairies  found 

to  be  without 

Objectionable 

Features. 


Malden —  Con. 
Third  inspection, 
Fifth  inspection, 

Manchester, 
Third  inspection, 

Marblehead, 
Second  inspection 
Third  inspection, 
Fourth  inspection, 

Marlborough, 
Second  inspection, 
Third  inspection, 

Marshfield, 
Second  inspection, 
Third  inspection, 

Methuen,    . 
Third  inspection, 
Fourth  inspection, 

Millbury,    . 
Second  inspection, 

Nahant, 
Third  inspection, 

Nantucket, 
Second-  inspection, 
Third  inspection, 

North  Adams, 
Third  inspection, 

Northbridge, 
Second  inspection, 

Northfield, 
Second  inspection, 

Provincetown,    . 
Second  inspection, 
Third  inspection, 

Quinct,     . 
Second  inspection, 
Third  inspection, 


10 

3 
2 
5 
7 
3 
5 
14 
43 
1 
5 
14 
1 

1 

2 
16 
7 
8 
6 
1 
14 

1 
1 
5 

6 

9 
14 
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Inspection  of  Dairies,  1912  —  Continued. 


Cities  and  Towns. 


Total 
Number  of 

Dairies 
examined. 


Number  of 
Dairies  where 

One  or  More 

Objectionable 

Features  were 

observed. 


Number  of 

Dairies  found 

to  be  without 

Objectionable 

Features. 


Per  Cent. 
Clean 
Dairies. 


Rehoboth, 
Second  inspection, 

Revere, 
Second  inspection, 
Third  inspection, 

Rockport,  . 
Second  inspection, 
Third  inspection, 

Saugus, 
Third  inspection, 
Sixth  inspection, 

Scituate,     . 
Second  inspection, 
Third  inspection, 
Fourth  inspection, 

Sheffield,    . 
Second  inspection, 

Southborough,  . 
Second  inspection, 
Third  inspection, 

Southampton,    . 
Second  inspection, 
Third  inspection, 

South  Hadley,  . 
Second  inspection, 
Third  inspection, 
Fourth  inspection, 

Springfield,     . 
Second  inspection. 
Third  inspection, 

Sunderland, 
Second  inspection, 

Sutton, 
Second  inspection, 

Swampscott, 
Third  inspection, 

Tyringham, 


5 
1 
4 

1 
4 

8 
4 
7 
14 
17 
1 
1 
6 
2 
1 
1 
1 
6 
3 
26 
8 
2 
11 
11 
3 
11 
20 
2 
1 
1 

3 

20 

34 

1 

2 

16 


5 

'I 
1 
1 
1 
6 
3 

26 
4 
1 
8 
9 
3 
7 

20 
2 
1 
1 

2 
7 

15 
1 

2 

12 


100.00 
100.00 
75.00 
100.00 
75.00 
62.50 
25.00 
85.71 
64.29 
88.24 


83.33 

50.00 

100.00 

100.00 

100.00 

100.00 

100.00 

100.00 

50.00 

50.00 

72.73 

81.82 

100.00 

63.64 

100.00 

100.00 

100.00 

100.00 

66.67 
35.00 
44.12 
100.00 
100.00 
75.00 
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Inspection  of  Dairies,  1912  —  Continued. 


Cities  and  Towns. 


Total 
Number  of 

Dairies 
examined. 


Number  of 
Dairies  where 

One  or  More 

Objectionable 

Features  were 

observed. 


Number  of 

Dairies  found 

to  be  without 

Objectionable 

Features. 


Waltham, 

Second  inspection, 

Third  inspection,   . 
Westborough,     . 

Second  inspection, 

Third  inspection,   . 
Westfield,  . 

Second  inspection, 

Third  inspection,    . 
Whately,    . 

Second  inspection, 
Wilbraham, 
Williamstown,    . 

Second  inspection, 
Winthrop,  . 
Miscellaneous,    . 
Claremont,  N.  H.,     . 
Croyden,  N.  H., 
Deering,  N.  H., 

Third  inspection,    . 
Durham,  N.  H., 
Exeter,  N.  H.,  . 
Goshen,  N.  H., 
Greenfield,  N.  H.,     . 

Third  inspection,   . 
Hampton  Falls,  N.  H., 
Hancock,  N.  H., 

Third  inspection,   . 
Henniker,  N.  H., 

Third  inspection,   . 
Hillsborough,  N.  H., 

Second  inspection, 

Third  inspection,   . 
Lee,  N.  H., 
Newmarket,  N.  H.,  . 
Newport,  N.  H., 


1J 

24 
4 
3 

18 
4 
2 
1 

14 
3 
1 

19 
5 
3 

11 

23 
3 
4 
1 
2 


7 
9 

20 
4 
3 

18 
3 
2 
1 

11 
2 

17 
4 
1 
3 

16 
3 
2 
1 
2 
7 
5 

1 
1 
1 
1 
2 
1 
2 
1 
6 
2 
11 


No.  34.] 


INSPECTION  OF  DAIRIES. 


509 


Inspection  of  Dairies,  1912  —  Concluded. 


Cmi:s  and  Towns. 


Total 
Number  of 

Dairies 
examined. 


Number  of 


Number  of 
Dairies  where  I  Dairiea7ound 

One  or  More      fo  b    without 
Objectionable     objectionable 
Features  were         ^eaturea. 
observed. 


Per  Cent. 
Clean 
Dairies. 


Peterborough,  N.  H., 

Third  inspection,   . 

Sunapee,  N.  H 

Unity,  N.  H 

Washington,  N.  H 

Burke,  Vt 

Third  inspection,   . 
Lyndon ville,  Vt., 
St.  Johnsbury,  Vt 

Third  inspection,    . 
Sutton,  Vt.,       .... 

Third  inspection,    . 
Wethersfield,  Vt.,       . 

Extra-State  dairies,     . 
Total  Massachusetts  dairies, 
Total  dairies, 


142 
1,309 


1,451 


31 
316 


111 

993 


1,104 


100.00 
88.89 
75.00 
83.33 
83.33 

100.00 
50.00 

100.00 

100.00 

100.00 

80.00 


78.17 
75.86 


76.09 


Under  "  Miscellaneous  "  are  included  dairies  situated  in  the  following 
places,  in  no  one  of  which  were  more  than  2  inspected,  the  examinations 
having  been  made  for  some  special  reason  and  not  as  a  part  of  the  gen- 
eral investigation :  — 


Ashburnham, 

Auburn, 

Dedham, 

Methuen, 

Monson, 


Sterling, 
Waltham, 
"West  Boylston, 
Weymouth, 
Wilbraham. 


The  towns  of  Florida,  Leyden,  Monroe  and  New  Ashford  were  also 
visited,  and  it  was  found  that  no  milk  was  being  produced,  while  in  the 
town  of  Otis  the  supply  was  used  in  the  production  of  butter  and  sold  in 
the  surrounding  towns. 

Of  the  25  dairies  inspected  in  the  town  of  Egremont,  9  sent  their 
supply  of  milk  to  New  York  City. 

Included  in  the  total  number  of  Massachusetts  dairies  were  495  which 


510  STATE  BOARD  OF  HEALTH.  [Pub.  Doc. 

had  started  recently  in  the  milk-producing  business  and  were  inspected 
for  the  first  time. 

In  addition  to  the  foregoing,  251  dairies  were  visited  at  which  the  sale 
of  milk  had  been  discontinued. 

Nature  of  the  Defects  to  which  Attention  was  called. 
Below  are  presented  the  1,353  objectionable  conditions  to  which  the 
attention  of  boards  of  health  was  called :  — 

Condition  of  Cows.  Defects. 

Unclean    herds, 90 

Tuberculous, 9 

Septicemia,       ...........      1 

Poorly   fed, 2 


Condition  of  Barns. 

Tie-up  ceiling  in  need  of  repair, 28 

Tie-up  floor  in  need  of  repair, 17 

Light. 

Insufficient  number  of  windows, 49 

Windows  inadequate  in  size, 15 

Ventilation. 

Barn    overcrowded, 10 

General  Cleanliness. 

General  uncleanliness  of  premises, 161 

Tie-up  in  need  of  cleaning  and  whitewashing, 306 

Cobwebs, 104 

Pigs  kept  near  cows, 48 

Swill  kept  near  cows, 7 

Accumulated   manure, 26 

Manure  piled  in  cow  tie-up, 8 

Horse  manure  used  as  bedding  for  cows, 8 

Horse  manure  used  in  vicinity  of  cows, 13 

Horses  not  separated  from  cows,    .......  62 

Carcasses  in  vicinity  of  cow  tie-up, 4 

Brewers'  grains  in  cow  tie-up, 2 

Unclean  cellar, 2 

Manure  stored  in  barn  cellar, 3 

Lack  of  proper  drainage, 5 

Privy   in   barn, 6 

Privy  in  vicinity  of  well, 1 


102 


45 


64 


10 
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Defects. 

Privy  near  milk  room,       .........  1 

Tie-up  floor  used  as  privy, 2 

Poultry  in  cow  tie-up, 2 

Manure  pit  in  vicinity  of  cows, 2 

Decaying  vegetables  in  cow  barn,    .......  2 

Hay  stored  in  cow  tie-up, 4 

Pigs  kept  near  milk  room, 1 

Manure   near  well, 1 

Liquid  manure  in  barn, 1 

782 

Condition  of  Cow  Yards. 

General  uncleanliness, .  17  . 

Yard  in  need  of  proper  drainage, 32 

Pools  of  stagnant  water  in  yard, 5 

Swill  in  yard,  ...........  3 

57 

Water  Supplies. 

Well  exposed  to  surface  drainage, 6 

Unclean    well, 1 

7 

Milk  Rooms. 

Milk  room  needed, 104 

Unclean  milk  room, 19 

Milk  room  unused, 4 

Milk  room  used  for  general  storage, 3 

Milk  room  in  house, 1 

Lack  of  proper  drainage, 3 

Milk  room  floor  in  need  of  repair, 2 

Change  location  of  milk  room, 1 

Milk  room  in  vicinity  of  barn,         .......  1 

Milk  room  in  need  of  sheathing, 1 

Milk  room  in  need  of  screening, 1 

Milk  room  in  need  of  whitewashing, 1 


Care  of  Milk  and  Milk  Utensils. 
Milk  cooled :  — 

(a)  In  barn,      .........  5 

(6)  In  house  cellar, 2 

(c)  In  spring  in  pasture, 1 

(d)  In  trough, 1 

(e)  In  barnyard, 3 

(/)  In  house, 1 

(g)   In  trough  where  animals  drink,         ....  3 

(h)  In  carriage  shed, 1 


141 


17 
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Defects. 

Milk  handled :  — 

[a)  In  barn, 30 

[b)  Back  of  cows, 9 

[c)  In  house,    ..........  19 

[d)  In    shed, .        .        .1 

[e)  On  barn  floor, 10 

(/)  In  yard, 7 

[g)  Near   horses,       .........  1 

[h)  In  house  cellar, 6 

[i)  In  front  of  cows, 1 

(j)  In   carriage   shed, 1 

(Jc)  In  grain  room, 1 

[l)  Near  manure  pile, 1 


Milk 


87 


stored :  — 

[a)  In  trough  where  cows  drink, 5 

[b)  In  shed, 1 

[c)  In  yard, 2 

[d)  In  barn, 3 

[e)  In  house, 3 

If)  In  tubs  of  water  in  yard, 2 

[g)  In  house  cellar, 5 

[h)  In  carriage  shed, 1 

22 

Unclean  water  in  cooling  tank, 2 

Cans  kept  in  barn, 1 

Horses  and  cows  drink  from  trough  in  which  milk  is  cooled,  ...  3 

Cans  washed  near  well, 1 

Unclean  trough  in  milk  room, 1 

Cows  drink  from  trough  in  which  milk  is  stored,    .....  5 

Unclean  milk  utensils, G 


Total  number  of  objectionable  conditions,        ....  1,353 
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EXAMINATION  OF  PLUMBERS. 


State  Board  of  Health,  Commonwealth  of  Massachusetts,  Boston,  Mass. 

Gentlemen  :  —  The  State  Examiners  of  Plumbers  respectfully  submit 
the  following  report  of  their  affairs  for  the  year  ending  Nov.  30,  1912  :  — 


Examinations. 

Boston,  Dec.  2,  1911,     . 
Lowell,  Dec.  16,  1911,    . 
Boston,  Jan.  6,  1912,      . 
Pittsfield,  Jan.  20,  1912, 
Boston,  Feb.  3,  1912,     . 
Springfield,  Feb.  17,  1912,     . 
Boston,  March  2,  1912, 
Fall  River,  March  16,  1912,  . 
Boston,  April  6,  1912,    . 
Worcester,  April  20,  1912, 
Boston,  May  4,  1912,      . 
Lowell,  May  18,  1912,    . 
Boston,  June  1,  1912,     . 
Pittsfield,  June  15,  1912, 
Boston,  July  6,  1912,     . 
Boston,  Sept.  7,  1912,    . 
Springfield,  Sept.  21,  1912,    . 
Boston,  Oct.  5,  1912,      . 
Fall  River,  Oct.  19,  1912,      . 
Boston,  Nov.  2,  1912,    . 
Worcester,  Nov.  16,  1912, 


Examined. 


Passed. 


Refused. 


1,151 


281 


870 


Masters. 


Journeymen. 


Total. 


Licenses  granted  on  account  of  examinations,  Decem- 
ber, 1911,  to  December,  1912, 
Probationary  licenses  issued  during  the  year, 


40 


241 


281 
12 
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Registrations. 


Journeymen. 


December,  1911, 
January,  1912, 
February,  1912, 
March,  1912, 
April,  1912,    . 
May,  1912,     . 
June,  1912,     . 
July,  1912,      . 
August,  1912, 
September,  1912, 
October,  1912, 
November,  1912, 
Totals,     . 


Meetings, 
Hearings, 


Examinations, 


21 


Fees  received. 

Paid  to 

the  Treasurer 

of  the 

Commonwealth. 

1,151  examination  fees,  at  $0.50, 

78  master  plumber  licenses  issued,  at  82 

335  journeyman  plumber  licenses  issued,  at  SO. 50, 
1,532  master  plumber  licenses  (renewals)  issued,  at  $0.50, 
3,197  journeyman  plumber  licenses  (renewals)  issued,  at  $0.50, 

21  renewal  fees  for  1911,  at  $0.50, 

$575  50 
156  00 
167  50 
766  00 

1,598  50 
10  50 

$3,274  00 
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For  carrying  out  the  Provisions  of  the  Act  relative  to  the  Supervision  of  the 

Business  of  Plumbing   (Chapter  536  of  the  Acts  of  1909). 
Appropriation  for  the  year  ended  Nov.  30,  1912,  ....   $5,100  00 

Salary,  clerk, $2,000  00 

Wages,  second  and  third  examiners, 

Traveling  expenses, 

Express  charges, 

Printing, 

Postage, 

Books  and  stationery, 

Office  supplies, 

Plumbers'  materials, 

Cleaning, 

Extra  services, 

Miscellaneous, 


Total, 


690  00 

542  12 

26  50 

319  15 

305  25 

100  87 

74  30 

62  49 

21  00 

906  50 

9  15 

$5,057  33 


Summary  of  Registrations. 


Masters. 


Journeymen. 


Certificate  holders 

Licensed  for  year  ending  May  1,  1913, 
Total 


519 
1,610 


2,129 


502 
2,184 


Masters, 


Deceased  Plumbers  (reported  to  Examiners). 
.  24  I  Journeymen,  . 


11 


Rules  formulated  by  the  State  Examiners  of  Plumbers  have  been  ac- 
cepted by  the  following  towns  during  the  year:  Leominster,  Mansfield, 
Weston. 

JAMES    C.    COFFEY. 

CHAS.    E.    FELTON". 

EDWARD    C.    KELLY. 


REPORT 


UPON    THE 


Production  and  Distribution  of  Diphtheria  Anti- 
toxin and  Vaccine  Virus 


Year  ended  Nov.  30,  1912. 


[519] 


REPORT 


UPON    THE 


Production  and  Distribution  of  Diphtheria  Anti- 
toxin and  Vaccine  Virus 

FOR    THE 

Year  ended  Nov.  30,  1912. 


The  production  of  diphtheria  antitoxin  and  vaccine  has  continued, 
under  the  direction  of  Dr.  Theobald  Smith,  at  the  laboratory  of  the 
State  Board  of  Health,  at  Forest  Hills.  The  distribution  has  been  con- 
ducted, as  before,  at  the  office  of  the  Board. 

The  total  number  of  packages  issued  by  the  Board  during  the  seventeen 
years  and  eight  months  ended  Nov.  30,  1912,  was  as  follows:  — 

Bottles. 

In  1895-1896  (year  ended  March  31), 

In  1896-1897  (year  ended  March  31), 

In  1897-1898  (year  ended  March  31), 

In  1898-1899  (year  ended  March  31), 

In  1899-1900  (year  ended  March  31), 

In  1900-1901  (year  ended  March  31), 

In  1901-1902  (year  ended  March  31), 

In  1902-1903  (year  ended  March  31), 

In  1903-1904  (year  ended  March  31), 
During  six  months  ended  Sept.  30,  1904, 

In  1904-1905  (year  ended  Sept.  30,  1905), 
During  fourteen  months  ended  Nov.  30,  1906, 

In  1906-1907  (year  ended  Nov.  30,  1907), 

In  1907-1908  (year  ended  Nov.  30,  1908), 

In  190S-1909  (year  ended  Nov.  30,  1909), 

In  1909-1910  (year  ended  Nov.  30,  1910), 

In  1910-1911  (year  ended  Nov.  30,  1911), 

In  1911-1912  (year  ended  Nov.  30,  1912), 

Total, 


1,724 
3,219 
4,668 
12,491 
31,997 
53,389 
40,211 
33,475 
41,133 
22,255 
47,387 
70,424 
64,807 
94,645 
90,131 
92,623 
96,522 
82,085 


883,186 


The  serum  was  distributed  to  local  boards  of  health,  to  hospitals  and 
to  practitioners  in  189  cities  and  towns,  60  of  which  used  more  than  100 
bottles  each.    The  following  table  shows  the  distribution :  — 
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Number  of  Bottles  of  Diphtheria  Antitoxin  distributed  from  Dec.  1,  1911,  to 

Nov.  SO,  1912. 


City  oe  Town. 


Number 

of 
Bottles. 


Abington 

Acton 

Adams, 

Agawam, 

Amesbury, 

Andover 

Arlington, 

Athol 

Attleborough, 

Ayer 

Barnstable, 

Bane 

Becket, 

Bedford, 

Belmont 

Massachusetts  School  for  the  Feeble- 
minded. 
Beverly, 

Blackstone, 

Boston:  — 

Boston  Lying-in  Hospital, 

Children's  Hospital, 

City  Hospital, 

General  Supply,        .... 

Infants'  Hospital 

Massachusetts  General  Hospital, 

Massachusetts   Homoeopathic   Hos- 
pital. 
Massachusetts  Infant  Asylum, 

St.  Elizabeth's  Hospital, 

St.  Mary's  Infant  Asylum, 

Training  ship  "  Ranger," 

Bourne, 

Braintree, 

Bridgewater, 

Brockton 

Brookline 

Buckland 


36 

36 
126 
36 
30 
36 
262 
48 
85 
63 
46 
18 
48 
18 
12 
62 
128 


150 

1,625 

32,931 

8,056 

72 

25 

2,136 

13 

30 

205 

24 

24 

60 

30 

550 

574 

15 


City  oh  Town. 


Cambridge,  . 

Diphtheria  Hospital, 

Stillman  Infirmary,  . 
Canton, 
Carver, 
Chelmsford:  — 

Middlesex  County  Training  School, 

Chelsea 

Cheshire, 

Chester 

Chicopee 

Clinton, 

Cohasset, 

Concord, 

Cummington,        .... 

Dalton 

Danvers, 

Dedham 

Deerfield 

Dennis, 

Dighton, 

Dudley, 

Dunstable 

Easthampton,       .... 

Erving, 

Essex, 

Everett, 

Fairhaven, 

Fall  River 

Falmouth, 

Fitchburg 

Foxborough,  .... 

Framingham 

Franklin 

Gardner 

Georgetown,  .... 
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Number  of  Bottles  of  Diphtheria   Antitoxin    distributed  from  Dec.   1,   1911, 
to  Nov.  SO,  1912— Continued. 


City  or  Town. 


Gloucester 

Grafton 

Greenfield, 

Hamilton 

Hanover 

Hardwick 

Harvard, 

Harwich,       ..... 

Haverhill, 

Hingham, 

Hinsdale, 

Holbrook, 

Holden, 

Holliston, 

Holyoke, 

Hopedale, 

Hubbardston,       .... 

Hudson 

Hull 

Huntington,  .... 

Ipswich 

Kingston, 

Lawrence, 

Lee 

Lenox 

Leominster, 

Lexington 

Littleton 

Lowell, 

Corporation  Hospital, 

Ludlow, 

Lynn,    

Hospital  for  Contagious  Diseases, 

Maiden, 

Mansfield, 

Marblehead,  .... 

Children's  Island  Sanatorium, 


Number 

of 
Bottles. 


108 
6 
66 
10 
30 
90 
6 
24 

900 
30 
45 
12 
54 
18 

663 

39 

6 

12 
30 
12 
60 
6 
1,113 

317 

114 
86 
37 
15 

975 
98 
30 

738 
2,500 

495 
84 
54 
25 


City  or  Town. 


Marion, 

Marlborough, 

Mattapoisett, 

Maynard, 

Medfield,       . 

Medford, 

Med  way, 

Melrose, 

Merrimac, 

Methuen, 

Middleborough,     . 

Milford, 

Millbury, 

Millis,    . 

Milton,  . 

Monson, 

State  Hospital, 
Montague,     . 
Natick, . 
Needham, 
New  Bedford, 
New  Salem,  . 
Newbury, 
Newburyport, 
Newton, 

Hospital,    . 
North  Adams, 
North  Andover,    . 
North  Attleborough 
North  Brook  field, 
Northampton, 
Northbridge, 
Northfield,    . 
Norwell, 
Norwood, 
Orange, 
Orleans, 


Number 

of 
Bottles. 


15 

240 

24 

36 

12 

294 

157 

112 

24 

33 

42 

49 

54 

60 

42 

24 

18 

198 

72 

24 

1,597 

18 

20 

144 

66 

200 

216 

30 

25 

12 

200 

60 

15 

6 

147 

12 

24 
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Number  of  Bottles  of  Diphtheria    Antitoxin    distributed  from    Dec.   1,   1911, 
to  Nov.  30,  1912  —  Concluded. 


Cut  or  Town. 


Number 

of 
Bottles. 


Palmer, 

Peabody, 

Petersham, 

Pittsfield, 

Plymouth, 

Provincetown , 

Quincy, 

Randolph, 

Reading, 

Revere, 

Rockland, 

Rockport, 

Rowley, 

Salem,   . 

Saugus, 

Sharon, 

Somerville, 

Hospital  for  Contagious  Diseases, 
Southbridge, 
South  wick, 
Spencer, 
Springfield, 
Sterling, 
Stockbridge, 
Stoneham, 
Stoughton, 
Sutton, 
Swampscott, 
Taunton, 

State  Hospital, 
Templeton,   . 
Tewksbury:  — 

State  Infirmary, 
Tisbury, 
Topafield,      . 
Townsend,    . 


132 

60 

12 

1,857 

191 
24 

547 
12 
72 

228 
62 
6 
12 

479 

144 
45 

950 

1,850 

63 

12 

15 

836 
24 
30 
45 

126 
12 
12 

339 

36 

6 

106 
15 
24 
20 


City  or  Town. 


Tyringham,  . 
Uxbridge, 
Wakefield,      . 
Walpole, 
Waltham, 

Hospital,    . 

Ware 

Wareham, 
Warren, 
Watertown,    . 
Wayland, 
Webster, 
Wellesley, 
West  Boylston, 
West  Bridgewater, 
West  Brookfield,   . 
West  Springfield,  . 
Westborough, 

Lyman  School  for  Boys, 
Westfield,       . 
Westford, 
Westport, 
Weymouth,   . 
Wilbraham,   . 
Williamsburg, 
Williamstown, 
Wilmington, . 
Winchendon, 
Winchester,   . 
Windsor, 
Winthrop, 

Fort  Banks, 
Woburn, 
Worcester, 
Total,      . 
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The  total  number  of  tubes  of  vaccine  virus  issued  by  the  Board  during 
the  eight  years  and  two  months  ended  Nov.  30,  1912,  was  as  follows:  — 

Tubes. 

In  1904-1905  (year  ended  Sept.  30,  1905), 23,970 


During  fourteen  months  ended  Nov.  30,  1906, 
In  1906-1907  (year  ended  Nov.  30,  1907), 
In  1907-1908  (year  ended  Nov.  30,  1908), 
In  1908-1909  (year  ended  Nov.  30,  1909), 
In  1909-1910  (year  ended  Nov.  30,  1910), 
In  1910-1911  (year  ended  Nov.  30,  1911), 
In  1911-1912  (year  ended  Nov.  30,  1912), 

Total, 


31,805 
45,265 
48,768 
47,961 
76,690 
65,251 
109,668 


449,378 


The  vaccine  virus  was  distributed  as  shown  in  the  following  table :  — 
Number  of  Tubes  of  Vaccine  distributed  from  Dec.  1,  1911,  to  Nov.  SO,  1912. 


City  or  Town. 


Abington, 

Acton,   . 

Amesbury, 

Amherst, 

Andover, 

Arlington, 

Ashby, . 

Attleborougb 

Avon,    . 

Ayer,     . 

Barnstable, 

Barre,    . 

Becket, . 

Bedford, 

Belmont, 


Massachusetts  School 

minded. 
McLean  Hospital, 


Beverly, 
Boston :  — 

City  Hospital,   . 

General  Supply, 

Infants'  Hospital, 

Massachusetts  General  Hospital, 

Massachusetts   Homoeopathic    Hos- 
pital. 
Penal  Institutions 


for  the  Feeble 


Number 

of 
Tubes. 


372 

79 

683 

120 

104 

1,383 

13 

598 

20 

139 

66 

5 

6 

41 

144 

1,000 

20 

160 

1,575 
28,169 
285 
295 
981 
500 


City  or  Town. 


Bourne,  .... 

Braintree,      .... 
Bridgewater, 

Brimfield 

Brockton 

Brookline,     .... 

Cambridge,  .... 

Canton,         .... 

Charlemont, 

Chatham,      .... 

Chelmsford, 

Chelsea,         .... 

Chesterfield, 

Chicopee 

Clinton 

Cohasset 

Colrain,         .... 
Concord,        .... 

Massachusetts  Reformatory, 
Cummington, 
Danvers,        .... 

Insane  Hospital, 
Dedham,       .... 
Dudley,  .... 

Duxbury,       .... 


Number 

of 
Tubes. 


46 
178 
192 

35 

975 

797 

2,436 

158 

30 

20 

471 

2,370 

36 

465 

3,690 

150 

20 
156 
400 

30 
600 
288 
520 
150 

52 
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Number  of  Tubes  of  Vaccine  distributed  from  Dec.  1,  1911,  to  Nov.  30,  1912 — 

Continued. 


Citt  ob  Town. 


East  Bridgewater, 
East  Longmeadow, 
Eastern, 
Edgartown,  . 
Everett, 
Fairhaven,    . 
Fall  River,    . 
Falmouth, 
Fitchburg,     . 
Foxborough, 
Framingham, 
Freetown, 
Gardner, 
Georgetown, 
Gloucester,    . 
Grafton, 

Great  Barrington, 

Greenfield,    . 

Hamilton, 

Hanover, 

Hanson, 

Harvard, 

Haverhill, 

Hingham, 

Holbrook, 

Holden, 

Hopkinton,  . 

Hudson, 

Hull 

Ipswich, 

Kingston, 

Lancaster,     . 
State  Industrial  School, 

Lawrence, 

Lee,        .... 

Lexington,     . 

Lincoln, 


Number 

of 
Tubes. 


118 

27 

150 

200 

615 

49 

6,116 

15 

2,545 

114 

30 

20 

15 

67 

430 

50 

200 

250 

130 

67 

8 

25 

100 

205 

40 

180 

50 

55 

33 

600 

15 

1,000 

300 

4,190 

208 

199 

15 


City  or  Town. 


Littleton, 
Lowell,  . 
Ludlow, 
Lynn,    . 
Maiden, 
Mansfield, 
Marblehead, 
Marsh  field,    . 
Medfield, 
Medford, 
Med  way, 
Melrose, 
Merrimac, 
Methuen, 
Milford, 
Millbury, 
Millis,    . 
Milton, 
Monson :  — 
State  Hospital,  . 

Montague,     . 

Nantucket,    . 

Natick, 

Needham, 

New  Bedford, 

Newburyport, 

Newton, 

North  Adams, 

North  Andover,    . 

North  Attleborough, 

North  Reading,    . 

Northampton, 

Northfield,    . 

Norwood, 

Orange, 

Orleans, 

Oxford, . 
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Number  of  Tubes  of  Vaccine  distributed  from  Dec.  1,  1911,  to  Nov.  30,  1912- 

Concluded. 


Citt  or  Town. 


Palmer,  .... 

Pembroke,     .... 

Petersham 

Pittafield 

Plymouth,     .... 

Provincetown, 

Quincy,  .... 

Randolph 

Reading 

Revere,  .... 
Rockland,  .... 
Rockport,  .... 
Russell,  .... 

Salem 

Saugus,  .        .        .        . 

Scituate 

Sharon,  .        .        .        . 

Sherborn :  — 

Reformatory  for  Women, 

Somerville 

Southborough, 
Southbridge, 

Springfield 

Stoneham 

New  England  Sanitarium, 

Stoughton 

Sutton,  .        .        .        . 

Swampscott, 
Swansea,  . 

Taunton,       .        .        .        . 

State  Hospital,  . 
Tewksbury:  — 

State  Infirmary, 
Tisbury,        .        .        .        . 
Topsfield 


Number 

of 
Tubes. 


203 
3 
25 

456 

110 

36 

1,020 

106 
50 

462 

220 
77 

200 
6,620 

150 
18 
30 

42 

1,737 

30 

30 

2,275 

105 

60 

259 

15 

200 

50 

1,550 

125 

1,545 

5 

81 


City  or  Town. 


Townsend,     . 
Upton, 
Wakefield,      . 
Walpole, 
Waltham, 
Wareham , 
Watertown,    . 
Way  land, 
Webster, 
Wellesley,      . 
Wellfleet, 
West  Bridgewater 
West  Brookfield, 
West  Newbury, 
West  Springfield, 
West  Stockbridge, 
Westborough :  — 

State  Hospital, 
Westfield,       . 
Westford, 
Westminster, 
Westport, 
Weymouth,   . 
Whitman, 
Williamsburg, 
Williamstown, 
Wilmington, . 
Winchester,    . 
Windsor, 
Winthrop, 
Woburn, 
Worcester, 
Wrentham:  — 

State  School, 
Total,      . 
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Report  upon  the  Diphtheria  Cultures  examined 
during  the  tear  ended  nov.  30,  1912. 


From  Dec.  1,  1911,  to  Nov.  30,  1912,  3,258  cultures  were  received 
from  188  cities  and  towns  in  the  State.  Of  these  cultures,  2,061  were 
for  the  purpose  of  diagnosis  and  1,197  were  for  release  from  quarantine. 

The  following  table  gives  the  number  of  cultures  received  from  the 
different  cities  and  towns  and  the  results  of  the  examinations :  — 


City  or  Town. 


Abington, 

Acton,     . 

Adams,  . 

Amherst, 

Andover, 

Arlington, 

Ashburnham, 

Ashland, 

Athol,      . 

Attleborough, 

Avon, 

Ayer, 

Barnstable, 

Barre, 

Becket,   . 

Bedford, 

Belmont, 

Beverly, 

Billerica, 

Blackstone, 

Boston,  . 

Bourne,  . 

Boxborough ,   . 

B oxford, 


Whole 

Number  of 

Cultures 

examined. 


4 

a 

6 
o 

14 
39 
1 
16 
IS 
47 
1 
15 
53 
3 
8 
3 

29 

38 

3 

1 

26 

30 

10 

2 


Cultures  examined  for 
Diagnosis. 


Positive. 


Negative. 


Cultures 
examined  for 
Release  from 
Quarantine. 
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City  or  Town. 


Whole 

Number  of 

Cultures 

examined. 


Cultures  examined  for 
Diagnosis. 


Braintree, 
Bridgewater,  . 
Brookfield, 
Brookline, 
Buckland, 
Canton,  . 
Carlisle,  . 
Carver,    . 
Charlemont,  . 
Chelmsford,    . 
Chelsea,  . 
Cheshire, 
Cohasset, 
Concord, 
Conway, 

Dalton,  . 

Danvers, 

Dartmouth,    . 

Dedham, 

Dennis,  . 

Dighton, 

Dover,     . 

Dudley,  . 

Dunstable, 

Duxbury, 

East  Bridgewater, 

Edgartown,     . 

Essex, 

Everett,  . 

Falmouth, 

Foxborough,   . 

Framingham, 

Franklin, 

Freetown, 

Georgetown,   . 

Granville, 

Great  Barrington, 

Greenfield, 


15 
18 
1 
1 
1 
4 
7 
2 
1 

10 

84 

4 

12 

23 

2 

1 

13 

5 

32 

1 

3 

2 

7 

2 

5 

5 

2 

14 

173 

37 

57 

35 

1 

1 

33 

7 


Positive. 


Negative. 


Cultures 
examined  for 
Release  from 
Quarantine. 


7 
4 
1 
1 
1 
2 
2 
2 
1 
2 
35 
1 
12 
11 
2 

5 
1 

15 


2 

- 

2 

4 

- 

1 

1 

3 

1 

2 

1 

- 

5 

1 

33 

77 

6 

8 

5 

34 

6 

16 

_ 

1 

7 

13 

1 

2 

1 

5 

1 

2 
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City  or  Town. 


Whole 

Number  of 

Cultures 

examined. 


Groton,  . 

Hamilton, 

Hanover, 

Hardwick, 

Harvard, 

Harwich , 

Hawley,  . 

Hingham, 

Hinsdale, 

Holbrook, 

Holliston, 

Hopkinton,     . 

Hudson, 

Hull,       . 

Ipswich, 

Kingston, 

Lanesborough, 

Lee, 

Lenox,     . 

Lexington, 

Lincoln,  . 

Littleton, 

Ludlow,  . 

Manchester,    . 

Mansfield, 

Marblehead,    . 

Marion,  . 

Marlborough, 

Marshfield, 

Mattapoisett,  . 

Maynard, 

Medfield, 

Medford, 

Medway, 

Melrose,  . 

Merrimac, 

Methuen, 

Middleborough, 


2 
6 
4 
2 
3 
8 
4 
17 
5 
7 
8 
2 
3 

10 

22 

4 

2 

34 

16 

1 

4 

2 

1 

1 

54 

28 

6 

100 

1 

3 

28 
6 
165 
27 
78 
2 
4 
33 


Cultures  examined  for 
Diagnosis. 


Positive. 


Negative. 


Cultures 
examined  for 
Release  from 
Quarantine. 
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City  or  Town. 


Middleton 

Milford 

Millis 

Milton 

Monson, 

Montague 

Nantucket 

Natick 

Needham 

Newton, 

Norfolk 

North  Attleborough,       .... 

North  Brookfield, 

North  Reading,      ..... 

Northbridge 

Norton, 

Norwell,  ...... 

Norwood 

Oak  Bluffs 

Oakham,         

Orange 

Orleans 

Palmer 

Pea  body, 

Pembroke, 

Pepperell,        ...... 

Plainville 

Plymouth 

Princeton 

Provincetown,         ..... 

Quincy 

Randolph, 

Raynham 

Reading, 

Rehoboth, 

Revere, 

Rockland, 

Rockport, 

I 


Whole 

Number  of 

Cultures 

examined. 


39 

22 

S 

1 

13 

16 

1 

2 

23 

6 

6 

12 

14 

16 

45 

2 

1 

4 

3 

16 

14 

2 

4 

1 

15 

3 

2 

78 

10 

1 

24 

3 

113 

61 

10 


Cultures  examined  for 
Diagnosis. 


Positive. 


Negative. 


Cultures 
examined  for 
Release  from 
Quarantine. 
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City  ok  Town. 


Salem,     . 

Saugus,   . 

Scituate, . 

Sharon,  . 

Shelburne, 

Shirley,  . 

Somerville, 

Southborough, 

Southbridge,  . 

Spencer, 

Sterling, 

Stockbridge,   . 

Stoneham, 

StoughtoB, 

Stow,       . 

Sudbury, 

Sutton,   . 

Taunton, 

Templeton,     . 

Topsfield, 

Townaend, 

Tyngsborough, 

Uxbridge, 

Wakefield,       . 

Walpole, 

Waltham, 

Wareham, 

Warren,  . 

Watertown, 

Way  land, 

Webster, 

Wenham, 

West  Boylston, 

West  Brookfield, 

West  Newbury, 

Westborough, . 

Westfield, 

Westford, 


Whole 
Number  of 

Cultures  examined  fob 
Diagnosis. 

Cultures 
examined. 

Positive. 

Negative. 

63 

5 

26 

96 

11 

33 

5 

- 

5 

47 

9 

19 

4 

1 

3 

5 

- 

5 

1 

- 

1 

5 

2 

2 

10 

- 

- 

1 

- 

1 

2 

1 

- 

11 

- 

- 

17 

1 

11 

33 

8 

20 

3 

- 

1 

3 

1 

1 

1 

- 

1 

61 

18 

27 

5 

1 

3 

6 

1 

3 

1 

- 

1 

2 

- 

1 

13 

4 

3 

51 

9 

20 

40 

7 

21 

2 

1 

- 

7 

2 

4 

25 

7 

7 

35 

3 

22 

1 

- 

1 

50 

24 

10 

3 

1 

1 

9 

1 

1 

1 

- 

1 

3 

1 

- 

4 

2 

1 

7 

2 

5 

6 

1 

1 

Cultures 
examined  for 
Release  from 
Quarantine. 


1 
10 

1 
11 

5 
10 

2 

1 

16 
1 
2 

1 

6 
22 
12 

1 

1 
11 
10 

16 

1 
7 

2 
1 
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City  or  Town. 


Whole 

Number  of 

Cultures 

examined. 


Westminster,  . 
Westport, 
Westwood, 
Weymouth,     . 
Whitman, 
Williamstown, 
Wilmington,    . 
Winchendon,  . 
Winchester,     . 
Winthrop, 
Woburn, 
Wrentham, 
Totals,      . 


3,258 


Cultures  examined  for 
Diagnosis. 


Positive.  Negative. 


Cultures 
examined  for 
Release  from 
Quarantine. 


1,511 


1,197 
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REPORT  UPON  THE  EXAMINATION  OF  SPUTUM  AND  OTHER 

MATERIAL  SUSPECTED  OF  CONTAINING  THE  BACILLI 

OF  TUBERCULOSIS. 


From  Dec.  1,  1911,  to  Nov.  30,  1912,  microscopical  examination  has 
been  made  of  2,521  lots  of  sputum  and  other  material  suspected  of  con- 
taining the  bacilli  of  tuberculosis.  This  material  has  been  received 
from  192  cities  and  towns  in  the  State.  The  following  table  gives  the 
places  from  which  the  material  has  been  received  and  the  results  of  the 
microscopical  examination :  — 


"o 

"3  . 

City  or  Town. 

J2.0 

5  ri 

3  a 

*J 

£  =5 
oM 

6 
> 

O 

CL, 

V 

> 

M 
o 

City  or  Town. 

P 
o  x 

> 
1 

6 
> 

I 

Abington,          .... 

25 

7 

18 

Boylston,           .         .         .         . 

4 

1 

3 

Acton, 

4 

4 

- 

Braintree, 

23 

3 

20 

Adams,     . 

•     33 

13 

20 

Bridgewater, 

23 

10 

13 

Amesbury, 

8 

3 

5 

Brookfield, 

2 

- 

2 

Amherst, 

11 

1 

10 

Cambridge, 

5 

1 

4 

Andover, 

9 

1 

8 

Canton,    . 

16 

5 

11 

Arlington, 

24 

5 

19 

Carlisle,    . 

6 

- 

6 

Ashland,  . 

8 

1 

7 

Charlton, 

1 

1 

- 

Athol, 

18 

4 

14 

Chatham, 

2 

- 

2 

Attleborough, 

100 

12 

88 

Chelmsford, 

7 

4 

3 

Avon, 

3 

1 

2 

Chelsea,    . 

94 

21 

73 

Ayer, 

3 

3 

- 

Chesterfield, 

2 

- 

2 

Barnstable, 

7 

2 

5 

Clinton,    . 

1 

- 

1 

Becket, 

1 

- 

1 

Cohasset, 

27 

10 

17 

Bedford,  . 

6 

- 

6 

Colrain,     . 

1 

- 

1 

Belmont, 

6 

- 

6 

Concord, 

22 

5 

17 

Beverly,    . 

18 

3 

15 

Dal  ton,     . 

3 

2 

1 

Blackstone, 

20 

10 

10 

Dan  vers, 

44 

9 

35 

Boston,     . 

45 

23 

22 

Dartmouth, 

1 

- 

1 

Bourne,    . 

3 

- 

3 

Dedham, 

16 

7 

9 
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*o    . 

"3  . 

Citt  ob  Town. 

o  ~ 
B  C3 

3  a 

*1 

.2  § 
o  x 

6 
1 

6 
> 

M 

City  or  Town. 

J2  o 

il 

o  x 

6 

> 

o 
Ph 

6 

03 
60 

Dennis, 

6 

2 

4 

Hull 

10 

- 

10 

Dighton, 

1 

1 

- 

Hyde  Park, 

2 

- 

2 

Dudley,    . 

1 

- 

1 

Ipswich,    . 

20 

.      6 

14 

Duxbury, 

2 

- 

2 

Lancaster, 

1 

- 

1 

East  Bridgewater, 

16 

4 

12 

Lawrence, 

49 

39 

10 

East  Longmeadow, 

1 

- 

1 

Lee, 

1 

- 

1 

Edgartown, 

2 

- 

2 

Lenox, 

7 

3 

4 

Essex, 

3 

- 

3 

Lexington, 

15 

3 

12 

Everett,    . 

88 

21 

07 

Lowell, 

2 

1 

1 

Fall  River, 

14 

4 

10 

Lynn, 

1 

- 

1 

Falmouth, 

13 

6 

7 

Lynnfield, 

2 

1 

1 

Foxborougn,     . 

1.5 

1 

14 

Maiden,     . 

3 

1 

2 

Framingham,  . 

7 

3 

4 

Manchester, 

6 

4 

2 

Franklin, 

6 

3 

3 

Mansfield, 

30 

8 

22 

Gardner, 

1 

1 

- 

Marion,     . 

4 

- 

4 

Georgetown,     . 

3 

- 

3 

Marlborough, 

18 

7 

11 

Gill, 

1 

- 

1 

Marshfield, 

1 

1 

- 

Gloucester, 

05 

17 

48 

Mattapoisett, 

4 

- 

4 

Goshen,    . 

1 

- 

1 

Maynard, 

27 

6 

21 

Great  Barrington, 

10 

1 

9 

Medfield, 

1 

1 

- 

Greenfield, 

4 

- 

4 

Medford, 

60 

8 

52 

Groveland, 

1 

- 

1 

Medway, 

4 

2 

2 

Halifax,    . 

1 

- 

1 

Melrose,    . 

32 

5 

27 

Hamilton, 

9 

1 

8 

Merrimac, 

5 

1 

4 

Hampden, 

1 

1 

- 

Methuen, 

. 

8 

'  4 

4 

Hanover, 

7 

- 

7 

Middleborough 

. 

5 

1 

4 

Hanson,    . 

1 

- 

1 

Milford,     . 

64 

20 

44 

Harwich, 

15 

5 

10 

Milton,      . 

7 

1 

6 

Hingham, 

21 

4 

17 

Monterey, 

1 

1 

- 

Hinsdale, 

1 

- 

1 

Natick,     . 

16 

3 

13 

Holbrook, 

8 

3 

5 

Needham, 

19 

3 

16 

Holden,    . 

7 

2 

5 

New  Bedford, 

3 

2 

1 

Holland,  . 

1 

- 

1 

New  Marlborough, 

2 

- 

2 

Hopedale, 

5 

- 

5 

New  Salem, 

2 

1 

1 

Hopkinton, 

5 

2 

3 

Newburyport, 

2 

- 

2 

Hudson, 

13 

3 

10 

Newton, 

4 

- 

4 
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Citt  ob  Town. 
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_r  a 

I1 
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> 
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O 

6 

> 

a 
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Citt  or  Town. 

"3   . 

j.l 
if 

— — 

6 
> 

1 

6 

> 

1 

North  Adams, 

2 

- 

2 

Sheffield 

2 

1 

1 

North  Andover, 

1 

~ 

1 

Shelburne, 

6 

- 

6 

North  Attleborough 

54 

6 

45 

Sherborn, 

9 

1 

8 

North  Brookfield, 

6 

1 

5 

Shirley,     . 

12 

2 

10 

North  Reading, 

o 

- 

2 

Somerville, 

4 

2 

2 

Northbridge,    . 

4 

- 

4 

Spencer,    . 

3 

- 

3 

Northfield, 

'  7 

1 

6 

Springfield, 

2 

- 

2 

Norton,    . 

4 

1 

3 

Stoneham, 

18 

2 

16 

Norwell, 

1 

- 

1 

Stoughton, 

10 

1 

9 

Norwood, 

n 

5 

22 

Sturbridge, 

1 

- 

1 

Oak  Bluffs, 

3 

2 

1 

Sudbury, 

1 

- 

1 

Orange,     . 

1 

- 

1 

Taunton, 

94 

27 

67 

Oxford,     . 

2 

1 

1 

Tisbury,   . 

1 

- 

1 

Peabody, 

27 

9 

18 

Towasend, 

4 

2 

2 

Pembroke, 

2 

- 

: 

Tyringham, 

1 

- 

1 

Petersham, 

5 

1 

4 

Upton, 

4 

4 

- 

Pittsfield, 

68 

27 

41 

Wakefield, 

33 

7 

26 

Plain  ville, 

3 

1 

2 

Walpole,   . 

3 

2 

1 

Plymouth, 

2 

- 

2 

Waltham, 

1 

- 

1 

Princeton, 

1 

- 

1 

Ware, 

13 

6 

7 

Province  town, 

10 

4 

6 

Wareham, 

15 

4 

11 

Quincy,     . 

88 

23 

65 

Warren,     . 

6 

1 

5 

Randolph, 

13 

2 

11 

Watertown, 

13 

5 

8 

Raynham, 

1 

- 

1 

Wayland, 

5 

3 

2 

Reading, 

24 

2 

22 

Webster, 

9 

5 

4 

Rehoboth. 

1 

- 

1 

Wenham, 

4 

1 

3 

Revere,     . 

52 

8 

44 

West  Brookfield, 

2 

- 

2 

Rochester, 

1 

1 

- 

West  Newbury, 

5 

- 

5 

Rockland, 

19 

3 

16 

Westfield, 

22 

2 

20 

Rockport, 

16 

5 

11 

Westford, 

11 

3 

8 

Russell,    . 

1 

- 

1 

Westport, 

7 

3 

4 

Rutland, 

1 

1 

- 

West  wood. 

1 

- 

1 

Salem, 

120 

42 

78 

Weymouth, 

IS 

4 

14 

Sandwich, 

; 

1 

6 

Whitman, 

22 

4 

18 

Saugus,     . 

20 

2 

18 

Williamsburg, 

2 

- 

2 

Scituate,  . 

12 

1 

11 

Williamstown, 

13 

1 

6 
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Wilmington 

12 

4 
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j  Worcester,         .... 

i 

- 

1 

Winchendon.    .... 

4 

- 

4 

■■> 

- 

2 

^ster,       .... 

30 

7 

12 
1 

u 

Yarmouth 

Totals 

i 

- 

1 

Winthrop,         .... 

2,521 

665 

1,856 

'■"'  .-._•: 

33 

9 

M 
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Eeport  upon  the  Examinations  for  Typhoid  Fever. 


During  the  year  ended  Nov.  30,  1912,  the  Widal  test  was  carried  out 
with  947  specimens  of  blood.  Of  these  specimens,  178,  or  18.6  per 
cent.,  gave  a  positive  reaction.  Specimens  were  sent  from  143  cities 
and  towns.  These  facts  are  shown  in  detail  in  Table  I.  In  a  second 
table  (Table  II.)  the  specimens,  positive  and  negative,  are  classified 
according  to  the  day  of  the  disease  on  which  they  were  collected.  A 
moderate  number  of  second  and  third  specimens  from  the  same  case 
were  examined,  so  that  the  total  number  of  tests  made  is  somewhat  over 
the  number  of  cases  of  disease  concerned.  The  outfit  provided  for  the 
collection  of  the  blood  now  consists  of  an  aluminum  plate  in  place  of 
the  paper  slips  formerly  used.  This  change  obviates  all  possibility  of 
fallacies  which  might  result  from  the  use  of  paper  of  unknown  composi- 
tion, and  enables  the  desired  dilution  to  be  made  more  conveniently  and 
quickly. 

As  is  explained  in  the  general  report  of  the  Board,  bacteriological 
examinations  of  blood,  feces  and  urine  for  the  presence  of  typhoid  bacilli 
have  been  undertaken  by  the  bacteriological  laboratory  during  the  past 
year. 

The  method  of  isolating  the  specific  organism  is  briefly  as  follows : 
bile,  or  a  medium  of  which  it  is  the  chief  constituent,  is  inoculated  with 
whatever  material  from  the  patient  seems  most  likely  to  contain  the 
typhoid  bacilli.  Bile  media  are  devised  to  permit  the  growth  of  the 
typhoid  baccillus  while  inhibiting  the  growth  of  the  non-pathogenic 
organisms  that  may  accompany  it.  After  incubation  the  bile  is  "  plated 
out "  on  lactose  agar  to  which  is  added  a  suitable  amount  of  alcoholic 
solution  of  fuchsin  and  sodium  sulfite.  The  sulfite  serves  two 
purposes,  —  it  inhibits  more  or  less  successfully  the  growth  of  many 
organisms,  while  permitting  the  typhoid-colon  group  to  grow,  and  it 
decolorizes  the  fuchsin.  Lactic  acid  reacts  with  the  fuchsin-sulfite 
solution  and  the  color  is  restored.  Hence,  the  colonies  of  those  organisms 
that  ferment  the  lactose  redden  the  agar  about  them,  while  the  colonies 
of  the  typhoid  bacillus  do  not  color  the  medium. 

There  are  very  many  methods  and  modifications  of  methods  proposed 
for  the  purpose  of  isolating  the  typhoid  organisms  from  mixed  cultures, 
and  those  at  present  in  use  are  very  likely  to  be  superseded  by  newer 
methods  in  the  near  future. 
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Two  points  regarding  this  method  of  diagnosis  seem  to  need  particular 
emphasis :  first,  a  negative  result  should  be  given  much  less  weight  than 
a  negative  from  any  other  sort  of  bacteriological  examination;  second, 
the  method  should  never  be  used  merely  as  a  substitute  for  the  Widal  test, 
but  rather  in  those  cases  where  for  any  reason  a  Widal  may  be  imprac- 
ticable or  unreliable,  especially  for  diagnosis  very  early  in  the  acute 
attack  for  the  purpose  of  determining  carriers  and  the  presence  of  the 
bacilli  in  the  excreta  of  convalescents. 


Table  I.  —  Widal  Test,  Dec.  1,  1911,  to  Nov.  30, 1912,  inclusive,  classified  accord- 
ing to  the  City  or  Town  from  which  the  Specimen  was  sent. 
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Citt  or  Town. 
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Abington,          .... 

1 

- 

1 

Chelmsford,      .... 

2 

2 

- 

Acton, 

2 

- 

2 

Chelsea,    . 

36 

10 

26 

Adams,     . 

1 

- 

1 

Cohasset, 

8 

1 

7 

Amesbury, 

3 

1 

2 

Dan  vers, 

12 

3 

9 

Amherst, 

1 

- 

1 

Dedham, 

4 

1 

3 

Andover, 

1 

1 

- 

Dennis,     . 

2 

- 

2 

Arlington, 

12 

- 

12 

Duxbury, 

4 

- 

4 

Athol, 

1 

- 

1 

East  Bridgewater, 

9 

1 

8 

Attleborough, 

30 

2 

28 

Easthampton, 

1 

- 

Avon, 

2 

1 

1 

Everett,    . 

30 

6 

24 

Becket, 

2 

2 

- 

Fairhaven, 

1 

- 

Bedford,  . 

1 

- 

1 

Fall  River, 

4 

1 

Belmont, 

3 

- 

3 

Falmouth, 

- 

1 

Berlin, 

1 

- 

1 

Foxborough, 

- 

1 

Beverly,    . 

19 

4 

15 

Franklin, 

1 

2 

Billerica,  . 

3 

- 

3 

Gardner, 

- 

1 

Blacks  tone, 

3 

1 

2 

Georgetown, 

1 

2 

Boston,     . 

5 

- 

5 

Gill, 

- 

1 

Boxborough, 

3 

- 

3 

Gloucester, 

17 

3 

14 

Boylston, 

1 

- 

1 

Goshen,    . 

2 

- 

2 

Braintree, 

3 

- 

3 

Gosnold,  . 

2 

2 

- 

Bridgewater, 

1 

- 

1 

Greenfield, 

10 

5 

5 

Brimfield, 

1 

- 

1 

Hadley,    . 

2 

- 

2 

Cambridge, 

3 

1 

2 

Hamilton, 

2 

- 

2 

Canton,     . 

9 

1 

8 

Hanover, 

6 

1 

5 
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Table  I. — Widal  Test,  etc. — Continued. 
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City  or  Town. 

11 
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9 
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Harwich,           .... 

1 

- 

1 

North  Attleborough, 

ii 

1 

10 

Haverhill, 

3 

1 

2 

North  Erookfield,    . 

9 

- 

9 

Hingham, 

8 

2 

6 

North  Reading, 

1 

- 

1 

Holden,     . 

12 

2 

10 

Northampton, 

13 

2 

11 

Hopkinton, 

10 

4 

6 

Northbridge,    . 

1 

- 

1 

Hudson, 

2 

- 

2 

Northfield, 

6 

- 

6 

Hull, 

10 

- 

10 

Norton,     . 

1 

1 

- 

Ipswich,    . 

3 

2 

1 

Norwell,   . 

1 

- 

1 

Lawrence, 

1 

- 

Norwood, 

12 

1 

11 

Lenox, 

- 

1 

Oak  Bluffs, 

1 

- 

1 

Lexington, 

1 

- 

Palmer,     . 

1 

- 

1 

Lynn, 

52 

12 

40 

Petersham, 

1 

1 

- 

Lynnfield, 

- 

2 

Pittsfield, 

1 

- 

1 

Marion,     . 

1 

- 

Plainville, 

1 

- 

1 

Marlborough, 

2 

5 

Quincy,     . 

34 

6 

28 

Marshfield, 

- 

1 

Randolph, 

2 

- 

2 

Maynard, 

15 

1 

14 

Reading, 

7 

- 

7 

Medfield, 

- 

1 

Revere,     . 

26 

5 

21 

Medford, 

20 

5 

15 

Rockland, 

6 

1 

5 

Medway, 

- 

4 

Salem, 

11 

3 

8 

Melrose,    . 

17 

3 

14 

Sandisfield, 

1 

1 

- 

Methuen, 

2 

1 

Sandwich, 

2 

- 

2 

Milford,    . 

12 

3 

9 

Saugus,     . 

10 

2 

8 

Millis, 

- 

1 

Scituate,  . 

16 

3 

13 

Milton, 

- 

3 

Shelburne, 

2 

1 

1 

Monterey, 

- 

1 

Shirley,     . 

1 

- 

1 

Nantucket, 

- 

1 

Somerville, 

6 

- 

6 

Natick,     . 

19 

6 

13 

Southbridge, 

1 

- 

1 

Needham, 

11 

1 

10 

Spencer,    . 

3 

1 

2 

New  Marlborough, 

- 

1 

Springfield, 

1 

- 

1 

Newburyport, 

- 

1 

Sterling,    . 

2 

- 

2 

Newton, 

37 

4 

33 

Stoneham, 

7 

2 

5 

Norfolk,   . 

- 

1 

Stoughton, 

6 

2 

4 

North  Adams, 

2 

5 

Sudbury, 

1 

- 

1 

544 


STATE  BOARD  OF  HEALTH. 


[Pub.  Doc. 


Table  I.  —  Widal  Test,  etc. —  Concluded. 
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bo 
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Swampscott 

9 

2 

7 

Westfield 

15 

6 

9 

Taunton, 

30 

3 

27 

Weston,     . 

1 

- 

1 

Templeton, 

6 

- 

6 

Westport, 

3 

1 

2 

Tewksbury, 

1 

- 

1 

Weymouth, 

2 

- 

2 

Tyngsborough, 

2 

1 

1 

Whitman, 

1 

1 

- 

Wakefield, 

20 

6 

14 

Williamsburg,  . 

1 

- 

1 

Walpole,   . 

3 

- 

3 

Williamstown, 

2 

1 

1 

Ware, 

1 

- 

1 

Winchendon,    . 

1 

- 

1 

Warren,     . 

2 

- 

2 

Winchester, 

14 

3 

11 

Watertown, 

24 

1 

23 

Winthrop, 

14 

2 

12 

Wayland, 

3 

- 

3 

Woburn, 

30 

5 

25 

Webster, 

1 
1 

1 

1 

Doubtful  cases, ' 
Totals, 

7 

- 

- 

Wellesley, 

947 

178 

762 

West  Bridgewater, 

1 

- 

1 

1  Seven  reactions  were  reported  as  incomplete  or  doubtful,  and  second  specimens  were  requested.  In 
3  cases  these  were  received  and  2  proved  positive.  It  is  believed  that  in  nearly  all  these  cases  the  incom- 
pleteness of  the  reaction  was  due  to  the  early  stage  of  the  disease  at  the  time  the  blood  was  taken. 

Table  II.  —  Widal  Test,  according  to  Stage  of  Disease,  Dec.  1,  1911,  to  Nov.  30, 

1912,  inclusive. 


Approximate  Number  of 
Days  from  Beginning 

of  Disease  to 
Collection  of  Blood. 


Number  of 
Cases. 

Posi- 
tive. 

Nega- 
tive. 

- 

4 

- 

11 

1 

23 

5 

40 

7 

50 

13 

55 

18 

74 

16 

42 

11 

50 

8 

57 

10 

36 

Approximate  Number  of 
Days  from  Beginning 

of  Disease  to 
Collection  of  Blood. 


Number  of 
Cases. 


Posi-      Nega- 
tive,      tive. 
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Approximate  Number  of 
Days  from  Beginning 

of  Disease  to 
Collection  of  Blood. 


23, 
24, 
85, 

26, 
■27, 
28, 
20, 
30, 
32, 
33, 
34, 
35, 
37, 
39, 
40, 
41, 
42, 
45, 
46, 


Number  of 

Cases. 

Posi- 
tive. 

Nega- 
tive. 

- 

2     ' 

2 

5 

2 

1 

2 

3 

- 

3 

2 

6 

- 

2 

1 

2 

1     1 

- 

2 

- 

2 

1 

- 

1 

3 

- 

1 

1 

1 

Approximate  Number  of 
Days  from  Beginning 

of  Disease  to 
Collection  of  Blood. 


47, 
4S, 
49, 
53, 
56, 
59, 
63, 
72, 


3  to  4  weeks, 
2  to  3  months 

6  months, 
6J  months, 

7  months, 
S  months, 
9  months, 
Not  stated, 

Totals, 


Number  of 
Cases. 


Posi- 
tive. 


178 


Nega- 
tive. 


1 

2 

1 

106 
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Cultural  Tests  for  Typhoid  Fever,  Dec.  1,  1911,  to  Nov.  30,  1912,  inclusive. 
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Acton, 

2 

- 

2 

Canton, 

2 

- 

2 

Athol, 

- 

1 

Chelsea,    . 

5 

2 

3 

Avon, 

- 

1 

Clarksburg, 

1 

- 

Becket,     . 

- 

2 

Cohasset, 

1 

- 

Beverly,    . 

- 

1 

Clinton,    . 

1 

1 

- 

Boston,     . 

12 

- 

12 

Colrain,    . 

1 

- 

Brimfield, 

- 

1 

Danvers,  . 

2 

- 

Brookfield, 

- 

1 

Dudley,    . 

1 

- 

Brookline, 

4 

- 

4 

East  Bridgewater, 

1 

- 
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Cultural  Tests,  etc.  —  Concluded. 
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Everett 

- 

7 

North  Attleborough, 

2 

- 

2 

Essex, 

1 

- 

Northfield, 

1 

- 

1 

Georgetown, 

- 

1 

Pittsfield, 

6 

- 

6 

Goshen,    . 

- 

1 

Quincy,    . 

1 

- 

1 

Great  Barrington, 

- 

1 

Rockport, 

1 

- 

1 

Hudson, 

- 

1 

Salem, 

3 

- 

3 

Ipswich,   . 

- 

1 

Scituate,  . 

3 

- 

3 

Lancaster, 

- 

1 

Somerville, 

1 

- 

1 

Lowell, 

- 

1 

Southbridge, 

1 

- 

1 

Lynn, 

- 

7 

Stoneham, 

1 

- 

1 

Ludlow,    . 

- 

1 

Sturbridge, 

1 

- 

1 

Marblehead, 

- 

1 

Watertown, 

1 

- 

1 

Medford, 

2 

- 

2 

Webster, 

1 

- 

1 

Melrose,    . 

3 

- 

3 

Westfield, 

1 

- 

1 

Merrimac, 

- 

1 

West  port, 

9 

1 

S 

Milford,    . 

- 

1 

Winchester, 

1 

- 

1 

Millis, 

- 

1 

Winthrop, 

1 

- 

1 

Natick,     . 

- 

1 

1 

Woburn, 
Totals, 

4 

- 

4 

North  Adams, 

113 

5 

10S 

Of  the  total  of  113  examinations  made,  37  were  inoculated  from  feces, 
45  from  blood,  21  from  urine  and  10  were  inoculated  with  material 
from  2  or  more  sources. 

Of  the  positive  cases  2  were  inoculated  with  feces,  2  with  blood  and 
1  with  urine. 
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MALAEIA. 


From  Dec.  1,  1911,  to  Xov.  30,  1912,  65  blood  specimens  were  re- 
ceived, to  be  examined  for  the  presence  or  absence  of  malaria  parasites. 
The  percentage  of  positive  cases  was  15.1. 

The  following  table  shows  the  city  or  town  from  which  the  specimens, 
positive  and  negative,  were  derived :  — 
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Amherst,           .... 

2 

- 

2 

Newton,            .        .        .        . 

2 

1 

Boston,     . 

1 

- 

1 

North  Attleborough, 

1 

- 

Bourne,    . 

2 

- 

2 

Norwood, 

3 

2 

Braintree, 

2 

- 

2 

Plainville, 

1 

- 

Cohasset, 

1 

1 

- 

Quincy,    . 

1 

- 

Dedham, 

10 

2 

8 

Wakefield, 

2 

- 

2 

Du.xbury, 

1 

- 

1 

Walpole,    . 

4 

1 

3 

Hopkinton, 

2 

- 

2 

Winchester, 

3 

- 

3 

Hull, 

2 

- 

2 

Winthrop, 

1 

- 

1 

Melrose,    . 

1 

21 

3 

1 
18 

Woburn, 
Totals, 

2 

- 

2 

Natick,     . 

65 

10 
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Fecal  Contamination  of  Eollee  Towels. 


[5-19] 


Fecal  Contamination  of  Roller  Towels. 


The  bacteriologist  to  the  Board,  Mr.  Henry  X.  Jones,  has  undertaken 
recently  the  examination  of  roller  towels  from  a  number  of  toilet  rooms, 
each  of  which  was  accessible  to  a  considerable  number  of  persons,  in  the 
expectation  that  the  results  of  such  an  examination  might  indicate,  in 
a  general  way,  the  types  of  bacteria  likely  to  be  found  on  public  towels, 
and  especially,  by  demonstrating  either  the  presence  or  absence  of  organ- 
isms peculiar  to  the  intestinal  tract,  throw  some  light  on  the  relative 
safety  in  the  use  of  such  towels. 

Twelve  towels  were  examined.  The  procedure  was  as  follows :  a  rep- 
resentative portion  of  the  towel,  about  1  square  inch  in  area,  was  wiped 
off  with  a  sterile  diphtheria  swab,  which  was  then  transferred  to  a 
tube  of  sterile  physiological  salt  solution.  From  this  suspension  agar 
plates  were  poured,  incubated  at  body  temperature,  and  examined  after 
twenty-four  and  forty-eight  hours. 

Xo  detailed  study  of  the  various  saprophytic  forms  was  undertaken, 
beyond  noting  their  general  characteristics  and  morphology.  Particular 
study  was  made  of  any  organisms  found  which  might  be  presumably 
of  fecal  origin,  such  as  B.  coll.  Bacilli  of  the  colon  type  were  identified 
by  their  morphology,  staining  reaction  and  the  composition  of  the  gas 
produced  in  the  fermentation  of  lactose  bile. 

Some  difficulty  was  experienced  in  obtaining  satisfactory  plates,  as 
the  universal  occurrence  of  organisms  of  the  subtilis  type  with  their 
rapidly  spreading  growth  necessitated  the  use  of  high  dilutions.  Further- 
more, the  proper  dilutions  to  be  used  in  the  examination  of  any  particular 
towel  were  largely  problematical,  as  the  number  of  living  bacteria 
obtained  from  the  different  towels  varied  enormously. 

Following  the  large  spore-bearing  organisms  of  the  subtiloid  group 
in  point  of  frequency,  and  of  greater  significance,  were  staphylococci, 
colonies  of  which  were  obtained  from  many  of  the  towels.  The  presence 
of  these  pus-producing  organisms  would  seem  to  indicate  distinctly  the 
possibility  that  staphylococci  of  high  virulence  might  be  transferred 
from  one  person  to  another  through  the  use  of  the  common  towel. 

Of  greatest  significance,  however,  was  the  isolation  from  three  of  the 
towels  of  the  B.  coli,  while  from  towel  Xo.  5  there  was  isolated  an  orsran- 
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ism  identified  as  Proteus  vulgaris.  Thus  towels  Nos.  8,  11  and  12 
furnished  strong  evidence  of  fecal  contamination,  and  No.  5  was  also 
most  probably  contaminated  in  the  same  manner. 

Summary. 
A  considerable  proportion  of  public  roller  towels  become  contaminated 
with  human  feces.     An  unknown  number  of  human  "  carriers "  have 
typhoid  bacilli  in  their  feces.     How  many  cases  of  typhoid  fever  are 
contracted  through  contact  with  soiled  roller  towels? 


The  Results  in  Tabular  Form. 


Towel  Number.  B.  Coli. 

1 0 

2 0 

3 0 

4 0 

5 0 

6 0 

7 0 

8 0 

9, + 

10 0 

11 + 

12 + 


Staphylococci. 
Gram  + 


++ 
0 
+ 
+ 
0 
0 

+ 
+ 

+ 
+ 


B.  Subtilis. 

+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 


Other 
Organisms. 


B.  proteus. 
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Report  upon  the  Work  of  the  State  Board  of 

Health  relative  to  the  Control  of 

Infectious  Disease. 


Accounts  of  outbreaks  of  infective  diseases  which  have  been  investi- 
gated by  State  Inspectors  of  Health  are  recorded  in  another  portion  of 
the  annual  report  under  the  heading  "  Sixth  Annual  Report  on  the 
Work  of  the  State  Inspectors  of  Health." 

The    Occurrence    oe    Infantile    Paralysis    in    Massachusetts, 

1907-12.1 

It  is  not  the  purpose  of  this  communication  to  present  a  detailed  dis- 
cussion of  the  disease  known  as  anterior  poliomyelitis,  or  infantile  paraly- 
sis. Its  scope  will  be  restricted,  rather,  to  a  consideration  of  those  facts 
and  observations  which  have  been  noted  in  the  experience  in  Massachu- 
setts for  the  years  1907-12,  inclusive,  and  which  have  seemed  rather 
unusual  and  therefore  possibly  worthy  of  special  emphasis. 

In  the  first  place,  if  one  looks  at  the  map  of  Massachusetts  and  observes 
the  incidence  of  this  disease,  he  will  notice  that  there  seems  to  be  a  dis- 
tinct preference  for  localities  situated  along  the  river  beds.  In  1907,  for 
instance,  the  incidence  of  the  disease  was  especially  noticeable  in  the 
Berkshire  district  along  the  banks  of  the  Hoosac  and  Housatonic  river-. 
Furthermore,  the  valley  of  the  Merrimac  seemed  also  to  be  especially 
affected.  In  1908  the  valley  of  the  Deerfield  River  was  the  seat  of  an 
especially  marked  epidemic.     It  may  be.  of  course,  that  this  apparent 

1  Reported  for  the  Massachusetts  State  Board  of  Health  by  Mark  W.  Richardson,  M.D.,  Secretary 
Investigation  in  Massachusetts  of  the  disease  known  as  anterior  poliomyelitis,  or  infantile  paralysis, 
was  begun  in  1907,  at  the  instigation  of  Dr.  Robert  W.  Lovett,  who  had  been  appointed  in  that  year  a 
member  of  the  State  Board  of  Health.  The  work  has  been  continued  ever  since  along  lines  which  have 
constantly  broadened,  and  the  Board  has  called  to  its  service  in  these  investigations  the  assistance  of  a 
considerable  number  of  investigators  and  advisers.  In  carrying  out  details  of  the  work  the  Board  has  been 
fortunate  in  having  the  advice  of  such  men  as  Dr.  Henry  P.  Walcott,  chairman  of  the  Board,  Dr.  Robert 
W.  Lovett,  member  of  the  Board,  Prof.  Theobald  Smith,  Prof.  Milton  J.  Rosenau,  Prof.  John  L.  Morse 
and  Dr.  J.  Homer  Wright.  In  the  field  work  Dr.  Philip  A.  E.  Sheppard  has  been  largely  concerned.  The 
State  Inspectors  of  Health  in  their  respective  districts  have  investigated  many  cases,  and  special  epidemics 
have  been  the  subject  of  more  detailed  investigation  by  Dr.  Herbert  C.  Emerson  of  Springfield,  Dr. 
Lyman  A.  Jones  of  North  Adams  and  Dr.  Thomas  P.  Hennelly  of  Pittsfield.  Special  lines  of  investiga- 
tion have  been  pursued,  also,  by  Prof.  Theobald  Smith,  Prof.  Milton  J.  Rosenau,  Dr.  Robert  B.  Osgood, 
Dr.  William  P.  Lucas,  Dr.  Arthur  W.  May,  Dr.  Benjamin  Wood,  Dr.  J.  W.  Hammond,  Jr.,  and  Mr.  Charles 
T.  Brues,  instructor  in  economic  entomology  in  Harvard  University.  A  paper  read  at  the  Fifteenth  Inter- 
national Congress  on  Hygiene  and  Demography,  Washington,  D.  C,  Sept.  26,  1912. 
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predilection  for  river  beds  is  of  no  special  significance,  and  may  mean 
only  that  river  beds  are  more  likely  to  be  more  densely  populated  and 
more  likely  to  have  ordinary  roads,  trolley  roads  and  railroads  running 
through  them  and  are  therefore  associated  with  greater  possibilities  of 
contact  for  larger  bodies  of  people.  In  this  connection,  however,  it  must 
be  borne  in  mind  that  bodies  of  water  may  become  the  breeding  places 
for  a  great  variety  of  insects,  and  the  incidence  of  this  disease  in  the 
neighborhood  of  bodies  of  water  may  be  shown  by  further  investigation 
to  be  due  to  a  greater  prevalence  in  those  districts  of  such  insects. 

Another  fact  brought  out  by  the  map  of  1907  would  seem  to  be  that 
the  distribution  of  infantile  paralysis  corresponded  in  a  general  way  to 
the  density  of  the  population,  and  in  this  connection  an  interesting  com- 
parison was  made  with  the  incidence  of  cerebro-spinal  meningitis.  The 
two  diseases  coincided  in  localization  for  1907.  In  1908,  however,  the 
grouping  was  largely  different,  cerebro-spinal  meningitis  still  being  more 
prevalent  where  the  population  was  dense,  whereas  infantile  paralysis 
saw  its  greatest  epidemic  in  a  rural  community.  Furthermore,  it  was 
shown  that  the  maximum  incidence  of  infantile  paralysis  in  1907  took 
place  in  September,  whereas  in  cerebro-spinal  meningitis  the  maximum 
incidence  occurred  in  March.  As  far  as  this  comparison  went,  therefore, 
there  seemed  to  be  no  parallel  between  these  two  diseases  as  far  as  epi- 
demiological factors  were  concerned. 

The  year  1908  was  remarkable  for  a  small  but  well-marked  epidemic 
in  the  northwestern  part  of  the  State,  affecting  especially  the  towns  on 
and  adjacent  to  the  Deerfield  River.  In  fact,  the  history  of  this  epidemic 
shows  that  per  1,000  of  the  population  the  town  of  Colrain  in  this  epi- 
demic suffered  far  and  away  the  most  serious  damage  ever  noted  in  the 
State  of  Massachusetts.  In  1910  there  occurred  what  seemed  at  the  time 
to  be  a  very  marked  epidemic  in  the  city  of  Springfield,  in  which  epidemic 
at  least  150  cases  were  reported,  that  is  to  say,  an  incidence  of  1.6  per 
1,000  of  the  population;  and  yet  in  1908  the  town  of  Colrain,  above  men- 
tioned, with  a  population  of  1,800  had  24  cases  of  infantile  paralysis,  that 
is  to  say,  13  cases  per  1,000  of  the  population.  It  would  seem,  in  a  com- 
munity so  severely  attacked  as  this  incidence  would  indicate,  that  there 
would  be  abundant  evidence  as  to  the  high  degree  of  its  contagiousness; 
and  yet  careful  inquiry  during  the  investigation  of  67  cases,  in  which 
there  was  little  or  no  attempt  at  isolation,  shows  that  there  were  166  chil- 
dren in  families  affected,  only  4  of  which  later  acquired  the  disease.  In 
addition  there  were  86  children  among  the  neighbors  and  friends,  making 
a  total  of  252  children.  Indeed,  the  total  number  of  children  that  were 
more  or  less  intimately  exposed  to  the  66  cases  was  probably  twice  or 
three  times  the  number  of  known  exposures. 
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Another  point  of  interest  in  this  connection,  it  seems  to  me,  is  the  fol- 
lowing: The  Colrain  district  in  1908  was  situated  only  30  or  35  miles 
from  the  city  of  Springfield.  It  was  in  comparatively  intimate  relation 
with  said  city  through  the  agency  of  high  roads,  trolley  roads  and  rail- 
roads. There  was,  therefore,  constant  interchange  of  population  between 
these  two  districts,  and  yet  in  1908  there  were  in  the  city  of  Springfield 
but  2  cases  of  infantile  paralysis,  and  the  intervening  towns  along  the 
Connecticut  Eiver  showed  at  most  3  cases  in  Holyoke,  1  in  Chicopee  and 
1  in  Hatfield.  In  view  of  this  experience  it  seems  to  me  that  whatever 
one  may  think  of  its  contagiousness  as  affecting  persons  in  immediate 
contact  with  patients,  transfer  of  the  infection  by  indirect  contact  through 
third  persons  must  be  very  rare,  if  it  ever  occurs. 

Another  interesting  point  which  has  been  noted  by  others  is  that  a 
region  once  severely  infected  is  not  apt  to  be  stricken  during  the  succeed- 
ing year,  and  the  Massachusetts  maps  of  1907  and  1908  show  this  phe- 
nomenon quite  plainly.  You  will  see  that,  for  instance,  in  1907  the  Berk- 
shire district,  had  a  considerable  number  of  cases,  whereas  in  1908  there 
were  very  few.  Furthermore,  you  will  note  that  the  Colrain  district, 
which  was  severely  affected  in  1908,  has  been  practically  free  from  the 
disease  ever  since.  In  1909  it  is  apparent  that  the  Berkshire  district 
again  became  severely  affected,  and  again  in  1910  the  number  of  cases 
dropped  off  very  markedly,  even  though  the  valley  of  the  Connecticut 
Eiver  at  this  time  showed  a  very  large  number  of  cases. 

The  experience  in  Massachusetts  has  been  that  the  disease  is  less  read- 
ily transmissible  than  scarlet  fever,  typhoid  fever  or  diphtheria,  but  of 
course  in  such  a  comparison  the  abortive  cases  of  infantile  paralysis  were 
not  included.  Even  if  such  cases  were  included,  however,  I  have  little 
doubt  that  infantile  paralysis,  as  compared  with  the  diseases  mentioned, 
is  very  much  less  contagious. 

Another  point  which  seems  to  stand  out  very  sharply  in  the  Massachu- 
setts investigations  is  that  the  disease  is  very  distinctly  one  of  suburban 
or  rural  communities  rather  than  one  affecting  more  especially  the  cities. 
This  statement  rests  upon  the  observations  of  2,138  cases  which  have 
been  analyzed  in  this  regard  for  the  years  1907-10.  The  average  popu- 
lation for  the  first  25  cities  and  towns  most  affected  proved  to  be  5.205, 
whereas  the  average  population  of  the  25  cities  and  towns  least  affected 
was  52,671,  that  is  to  say,  cities  and  towns  where  the  disease  was  relatively 
least  frequent  were  ten  times  as  large  on  the  average  as  those  where  it  was 
most  frequent.  As  a  control  to  this  table  cases  of  scarlet  fever  reported 
in  the  State  for  the  year  1910  showed  that  in  the  25  cities  and  towns  in 
which  scarlet  fever  was  most  prevalent  the  average  population  was  6,446, 
whereas  in  the  25  where  it  was  least  prevalent  the  average  population 
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was  7,633.  In  other  words,  there  would  seem  to  be  some  conditions  radi- 
cally different  in  the  spread  of  infantile  paralysis  as  compared  with  scar- 
let fever.  This  fact,  taken  in  connection  with  the  experience  detailed 
above  in  the  relation  to  cerebro-spinal  meningitis,  which  disease,  together 
with  scarlet  fever,  is  well  known  to  be  spread  by  contact  with  the  naso- 
pharyngeal secretions,  must  be  given  very  weighty  consideration  when 
we  come  to  estimate  the  role  of  these  same  secretions  in  the  spread  of 
infantile  paralysis;  for  the  conditions  favoring  the  transfer  of  these 
secretions,  that  is  to  say,  the  density  of  population,  school  attendance, 
overcrowding  in  wintertime  and  unhygienic  surroundings  —  in  other 
words,  conditions  found  most  prominently  in  city  life  —  are  not  those 
which  favor,  apparently,  the  spread  of  infantile  paralysis.  Infantile 
paralysis,  therefore,  being  in  Massachusetts,  at  least,  a  country  disease, 
one  would  look  for  some  determining  cause  in  country  conditions  as  the 
reason  for  this  apparent  predilection  for  the  rural  districts,  and  as  a 
result  of  investigation  it  is  found  that  country  children  are  exposed  very 
much  more  strongly  to  any  possible  influence  which  animal  disease  might 
have  upon  them  than  city  children.  For  instance,  in  the  25  cities  and 
towns  where  the  disease  was  least  prevalent,  that  is  to  say,  in  the  larger 
cities  and  towns,  there  was  1  cow  to  every  8-1  inhabitants  and  1  horse  to 
every  32  inhabitants;  in  the  25  cities  and  towns  where  the  disease  was 
most  prevalent  there  was  1  cow  to  11  inhabitants  and  1  horse  to  14  inhab- 
itants. This  table  became  very  much  more  striking  when  a  comparison 
was  made  of  the  numbers  of  swine,  fowls  and  dogs.  Now  it  is  known  that 
all  these  animals  are  subject  at  times  to  paralysis  of  varying  types,  and 
in  a  considerable  number  of  instances  paralysis  in  animals  has  been  asso- 
ciated with  paralysis  in  human  beings.  A  considerable  number,  however, 
of  paralyzed  animals  have  been  examined,  and  emulsions  of  their  spinal 
cords  have  been  injected  into  monkeys  by  Prof.  Theobald  Smith,  but  as 
yet  with  no  positive  results.  In  this  connection,  furthermore,  it  is  appar- 
ent that  country  children  are  much  more  subject  to  the  bites  of  insects 
than  city  children,  and  the  possibility  that  insects  may  act  as  inter- 
mediate hosts  for  the  virus  of  infantile  paralysis,  and  may  convey  this 
virus  from  infected  animals  or  infected  human  beings  to  other  animals 
or  human  beings,  must  always  be  strongly  borne  in  mind.  In  1911  an 
investigation  along  this  line  of  88  cases  in  17  cities  and  towns  showed 
that  in  all  instances  the  ordinary  stable  fly,  Stomoxys  calcitrans,  was 
present  in  or  about  the  house  of  the  infected  individual.  Experiments 
looking  to  the  possible  infection  of  monkeys  through  the  bites  of  this  fly 
will  be  reported  upon  later  by  Professor  Eosenau. 

Meteorological  records  show  that  since  1904  Massachusetts  has  been 
subject  to  a  constant  deficiency  in  rainfall.    Such  a  deficiency  would  natu- 
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rally  be  associated  with  a  considerable  increase  in  the  amount  of  dust. 
When  it  is  considered,  however,  that  the  disease  has  affected  greatly  other 
portions  of  the  country  in  which  there  has  been  no  such  deficiency  in 
rainfall  the  importance  of  this  failure  in  the  rain  supply  cannot  be  con- 
sidered to  be  great. 

An  investigation  as  to  the  occurrence  of  this  disease  in  institutions  for 
children  showed  that  such  children  were  much  less  liable  to  the  disease 
than  those  leading  an  ordinary  manner  of  life.  They  would  seem  to 
enjoy  as  a  result  of  their  somewhat  complete  isolation  a  freedom  from 
infection. 

Osgood  and  Lucas  found  an  active  virus  in  the  nasopharyngeal  mem- 
brane of  the  monkey  five  and  a  half  months  after  an  acute  attack,  and 
in  the  tonsils  of  a  human  being  six  months  after  an  attack.  These  obser- 
vations have  naturally  a  very  important  bearing  upon  the  question  of  con- 
tagion. In  the  first  place,  it  suggests  very  strongly  that  the  disease  is 
transmitted  by  the  secretions  of  the  nasopharyngeal  membranes,  and, 
furthermore,  that  danger  of  contagion  may  persist  for  many  months,  and 
possibly  longer;  this  in  spite  of  the  fact  that  Eosenau,  Sheppard  and 
Amoss  failed  to  demonstrate  the  virus  in  the  mouth  and  nose  of  18  pa- 
tients in  various  stages  of  the  disease.  It  is,  of  course,  well  known  that 
positive  results  have  apparently  been  secured  recently  by  Kling,  "Wern- 
stedt  and  Petterson.  In  other  words,  we  have  to  do  here,  as  in  other 
infectious  diseases,  with  the  question  of  chronic  carriers  of  disease  and 
their  relation  to  its  propagation.  Its  importance  becomes  especially 
marked  when  we  consider  the  number  of  cases  which  have  been  in  contact 
with  chronic  cases  of  infantile  paralysis  previous  to  infection. 

This  persistence  of  the  virus  in  the  body  of  the  infected  individual  may 
be  important  from  another  point  of  view,  for  there  are  a  number  of  cases 
on  record  in  the  experience  in  Massachusetts  in  which  the  patient  has 
apparently  suffered  from  a  second  attack  of  the  disease  a  few  weeks, 
months  or  even  years  after  the  first  attack.  If  such  a  second  infection 
or  reinfection  may  occur,  it  must  be  considered  as  possible  that  the  patient 
between  attacks  may  be  a  chronic  carrier  of  the  disease  and  therefore 
possibly  responsible  for  secondary  cases  in  others.  Certain  it  is  that  very 
closely  circumscribed  localities  may  suffer  from  the  disease  over  a  con- 
siderable period  of  years.  For  instance,  in  one  of  the  larger  cities  in 
Massachusetts,  within  a  very  small  circumscribed  area,  2  cases  occurred  in 
1903,  2  cases  in  1908,  1  case  in  1909  and  1  case  in  1910.  The  suggestion 
that  a  chronic  carrier  of  infection  was  responsible  for  this  situation  is 
very  strong.  As  is  seen  from  the  map  for  1910  the  city  of  Springfield, 
which  up  to  that  time  had  suffered  a  considerable  and  unexplained  immu- 
nity from  this  disease,  suffered  from  a  quite  severe  epidemic.     Further- 


560  STATE  BOARD  OF  HEALTH.  [Pub.  Doc. 

more,  investigation  as  to  the  mortality  from  this  and  other  acute  diseases 
in  said  city  showed  very  interesting  results  in  that  the  mortality  from 
cholera  infantum,  whooping  cough  and  scarlet  fever  was  also  very  much 
increased  during  this  year.  In  fact,  the  mortality  rate  for  cholera  infan- 
tum, which  for  1907,  1908  and  1909  had  averaged  27,  in  1910  jumped 
up  to  106.  The  suggestion  is,  of  course,  that  a  number  of  these'  cases 
of  death  reported  as  cholera  infantum  may  have  been  and  probably  were 
typical  cases  of  infantile  paralysis  of  the  gastro-intestinal  type. 

As  far  as  therapeutics  are  concerned  little  new  has  been  learned  through 
the  Massachusetts  investigations.  Osgood  and  Lucas,  to  be  sure,  made 
some  experiments  upon  monkeys,  with  a  certain  number  of  specific  sera 
and  vaccines,  to  see  whether  the  specific  immunity  brought  about  by  these 
sera  and  vaccines  might  not  give  a  partial  immunity  to  infantile  paraly- 
sis. The  results,  however,  were  negative.  Hexamethylenamin  has  been 
recommended  to  the  profession  of  Massachusetts  strongly  as  a  possible 
prophylactic  against  the  disease,  and  quite  generally  employed. 

A  unique  experiment  with  this  drug  was  carried  out  at  a  certain  boys' 
school  in  our  State,  an  experiment  which  may  be  worthy  of  repetition  by 
others  under  similar  circumstances.  At  the  opening  of  this  school  in  the 
fall  a  boy  arrived  who  had  been  in  Europe  and  was  in  intimate  contact 
with  at  least  25  of  his  fellow  pupils  for  a  period  extending  over  ten  days 
or  two  weeks.  He  then  developed  infantile  paralysis,  much  to  the  dis- 
comfort of  the  school  authorities.  The  boy  was  isolated  immediately,  and 
all  the  other  pupils  given  hexamethylenamin  in  their  drinking  water. 
Whatever  may  have  been  the  effect  of  this  medication  no  other  cases 
developed  in  this  school.  On  the  other  hand,  we  have  had  one  or  two 
other  similar  experiences  where  cases  in  prodromal  stages  have  been  in 
intimate  contact  with  school  children  and  where  no  secondary  cases  have 
occurred,  even  though  hexamethylenamin  was  not  administered,  —  facts 
which  make  us  very  conservative  in  estimating  the  effect  of  simple  contact 
in  the  spread  of  the  disease. 

As  regards  prognosis,  the  experience  in  Massachusetts  has  shown  this  to 
be  much  better  than  was  previously  supposed.  In  fact,  the  following  con- 
clusions seem  justified :  "  In  anterior  poliomyelitis  complete  recovery  or 
function  recovery  occurs  in  over  25  per  cent,  of  cases  examined  at  the  end 
of  four  years.  Atrophy  may  exist  without  impairment  of  function.  In 
about  one-half  of  the  recovered  cases  the  onset  was  mild.  The  distribu- 
tion of  the  paralysis  in  such  recovered  cases  was  not  essentially  different 
from  that  in  cases  which  do  not  recover.  Eecovery  in  many  instances 
required  months  and  in  several  cases  from  one  to  three  years." 

Another  interesting  possibility  is  that  herpes  zoster  may  be  a  form  of 
anterior  poliomyelitis,  due  to  an  unusual  localization  of  the  virus.    Coin- 
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cidence  of  this  disease  with  epidemics  of  infantile  paralysis  has  been 
noted,  especially  in  recent  years,  by  English  observers.  In  the  experience 
in  Massachusetts  certain  striking  cases  have  occurred.  For  instance,  in 
1912  there  has  occurred,  coincidently,  in  the  same  individual,  anterior 
poliomyelitis  and  herpes  zoster.  Furthermore,  we  have  a  history,  also, 
of  anterior  poliomyelitis  in  the  child  at  the  same  time  with  herpes  zoster 
in  the  father.  Pathologists  maintain  that  the  changes  occurring  in  the 
posterior  ganglia  of  the  spinal  cord  in  herpes  zoster  resemble  almost 
exactly  those  found  in  poliomyelitis  in  the  anterior  horns  of  the  cord,  and 
the  hypothesis  that  the  two  diseases  are  due  to  the  same  virus  with  dif- 
ferent localizations  is  certainly  one  worthy  of  further  investigation. 

Finally,  the  experience  of  Massachusetts  has  not  been  such  as  to  sup- 
port the  theory  that  infantile  paralysis  is  spread  from  person  to  person 
by  direct  or  indirect  contact.  The  rural  preponderance  of  the  disease,  the 
comparative  immunity  of  children  confined  in  institutions  and  hospital-, 
the  summer  incidence,  the  failure  of  the  disease  to  find  its  greatest  inci- 
dence in  cities  and  localities  where  density  of  population  and  overcrowd- 
ing are  most  marked,  and  the  irregular  distribution  have  all  militated 
against  the  acceptance  of  such  a  theory.  In  fact,  the  feeling  among 
Massachusetts  observers  has  been  strong  for  some  time  that  the  epi- 
demiology of  this  disease  was  best  explained  through  the  intermediate 
action  of  some  biting  insect,  and  evidence  in  support  of  this  theory  will 
be  presented  by  Prof.  Milton  J.  Rosenau  of  Harvard  University.  (See 
below.) 

Some  Experimental  Observations  upox  Moxkeys  Concerning  the 
Transmission  of  Poliomyelitis  through  the  Agexcy  of 
Stomoxys  Calcitraxs.1 

The  work  we  are  about  to  report  was  done  for,  and  under,  the  auspices 
of  the  State  Board  of  Health  of  Massachusetts. 

"We  should  like  to  have  it  distinctly  understood,  and  therefore  empha- 
size the  fact  right  in  the  beginning,  that  this  announcement  is  to  be  con- 
sidered as  a  preliminary  report,  for  the  work  is  still  in  progress.  Certain 
results  have  been  obtained  which  it  seems  advisable  to  announce  at  this 
juncture.  In  taking  this  action  in  announcing  work  before  it  is  com- 
pleted we  have  not  assumed  the  sole  responsibility,  but  have  taken  counsel 
with  older  and  wiser  heads,  friends  for  whose  judgment  we  have  the  high- 
est regard. 

"When  we  first  took  up  the  study  of  this  disease  —  infantile  paralysis 

1  A  preliminary  note  by  M.  J.  Rosenau,  professor  preventive  medicine  and  hygiene.  Harvard  Medical 
School,  Boston,  Mass.,  and  Charle3  T.  Brues,  instructor  in  economic  entomology,  Bussey  Institution 
of  Harvard  University.    Remarks  made  by  Professor  Rosenau  in  the  discussion  of  the  previous  paper. 
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—  with  the  State  Board  of  Health  of  Massachusetts,  we  considered  all 
possible  modes  of  transference  of  the  virus  from  the  sick  to  the  well, 
but  gradually  focused  our  attention  upon  the  fact  that  the  disease  seemed 
to  be  spread  rather  directly  from  person  to  person.  In  other  words,  the 
disease  appeared  to  us  at  first  blush  to  be  a  "  contagious  "  disease,  but  one 
in  which  mild  or  abortive  cases,  missed  cases,  and  third  persons  prob- 
ably played  an  important  role  in  the  transfer  of  the  infection.  We  were 
probably  prejudiced  in  favor  of  this  viewpoint  on  account  of  the  splendid 
work  of  Wickman,  whose  publications  we  studied  with  care.  We  were 
further  influenced  to  regard  poliomyelitis  as  a  "  contagious "  disease 
owing  to  the  views  of  Fiexner,  who  compared  it  to  epidemic  cerebro- 
spinal meningitis,  and  who  regarded  that  it  spread  in  the  light  of  a 
contact  infection  through  the  secretions  from  the  mouth  and  nose.  The 
analogy  to  meningitis  was  a  very  close  one,  and  the  experimental  fact 
that  the  virus  could  be  demonstrated  in  the  nasal  mucosa  of  monkeys 
(Osgood,  Lucas  and  others)  seems  to  corroborate  the  suspicion  that  we 
are  in  fact  dealing  with  an  infection  spread  very  much  as  cerebro-spinal 
meningitis  is  spread. 

If  these  assumptions  were  correct  then  the  virus  should  be  demon- 
strable in  the  secretions  from  the  nose  and  throat.  Eosenau,  Sheppard 
and  Amoss  therefore  injected  18  monkeys  with  the  nasal  and  buccal 
secretions  obtained  from  18  persons  who  were  suffering  with  the  disease 
at  the  time,  or  in  the  stage  of  convalescence,  or  from  persons  suspected 
of  acting  as  carriers.  These  results  were  negative.  At  the  same  time 
Straus  of  New  York  had  a  series  of  negative  results,  and  other  Ameri- 
can workers  were  also  unable  to  find  the  virus  where  we  assumed  it 
should  be.  These  negative  results  seemed  to  us  to  have  positive  signifi- 
cance, and  was  the  first  definite  indication  that  we  were  upon  the  wrong 
trail. 

That  poliomyelitis  is  not  a  "  contagious  "  disease  was  clearly  brought 
out  by  Dr.  Richardson  and  other  observers  who  have  spoken  this  morn- 
ing, all  of  whom  have  emphasized  the  point  that  the  disease  shows  little 
or  no  tendency  to  spread  in  crowded  districts,  in  schools,  in  institutions, 
in  asylums,  in  camps  and  in  other  places  where  one  would  expect  a  dis- 
ease spread  by  contact  through  secretions  of  the  mouth  and  nose  to 
spread  most  readily.  We  have  in  mind  the  fact  that  many  cases  of  the 
disease  have  been  brought  into  asylums  and  hospitals  throughout  the 
State  of  Massachusetts,  in  all  stages  of  the  infection;  yet  secondary 
cases  have  not  occurred  under  such  circumstances.  On  the  contrary  the 
disease  prevailed  in  Massachusetts  more  particularly  in  rural  and  coun- 
try districts  sparsely  settled. 

Another  reason  that  led  us  away  from  the  theory  of  contacts,  and 
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made  us  believe  that  we  were  not  dealing  with  a  contagious  disease  in 
the  ordinary  sense  of  that  term,  was  the  close  analogy  between  rabies 
and  poliomyelitis.  All  investigators  in  laboratories  who  have  worked 
with  these  two  viruses  have  been  struck  with  the  similarity  between 
rabies  and  poliomyelitis.  Both  viruses  are  diffused  widely  throughout 
the  body,  both  exist  in  special  concentration  in  the  central  nervous  sys- 
tem, both  are  filterable,  etc.  Rabies  being  a  wound  infection  made  as 
conjecture  that  poliomyelitis  may  also  be  similarly  transmitted. 

Our  experience  with  yellow  fever,  perhaps  more  than  anything  else, 
influenced  us  concerning  the  probable  mode  of  transmission  of  poliomye- 
litis. It  had  been  the  privilege  of  one  of  us  to  work  with  yellow  fever 
botli  before  and  after  the  mosquito  days,  and  many  analogies  came  to 
mind  which  made  us  believe  that  poliomyelitis  also  was  not  a  contagious 
disease. 

All  the  various  reasons  that  influenced  us  in  turning  from  contagion 
to  some  other  mode  of  transference  need  not  engage  our  attention  now, 
for  the  history  of  this  part  of  the  work  has  been  ably  and  accurately  given 
by  Dr.  Richardson  in  the  paper  which  he  has  just  read.  In  justice  to  Dr. 
Richardson  we  desire  to  state  that  all  the  essential  conclusions  of  his  paper 
were  arrived  at  before  he  knew  of  the  results  in  the  laboratory  with  the 
monkeys. 

The  work  which  we  now  briefly  desire  to  report  consists  in  exposing 
monkeys  during  all  stages  of  the  disease  to  the  bites  of  Stomoxys  edict' 
trans.  The  monkeys  were  infected  in  the  usual  way  by  bringing  an  emul- 
sion of  a  known  virus  obtained  from  human  sources  in  direct  association 
with  the  central  nervous  system.  After  the  flies  had  had  abundant  oppor- 
tunity to  bite  these  infected  monkeys  during  the  various  stages  of  the 
disease,  including  the  period  of  incubation,  healthy  monkeys  were  then 
exposed  to  the  bites  of  these  same  flies.  Of  12  healthy  monkeys  indica- 
tions of  the  disease  have  been  obtained  in  6,  3  of  them  in  a  virulent 
form,  resulting  in  death,  the  other  3  with  transient  tremblings,  partial 
paralysis,  diarrhoea  and  recovery.  It  is  interesting  to  note  that  several 
of  the  monkeys  had  diarrhoea,  therein  the  disease  resembles  the  human 
disease  more  closely  than  when  monkeys  are  simply  inoculated  with  the 
virus  into  the  brain,  for  gastro-intestinal  upsets  in  children  are  fre- 
quently associated  with  infantile  paralysis. 

In  these  experiments  it  is  important,  we  think,  to  use  the  proper  technie 
in  order  to  obtain  successful  results.  The  flies  should  be  handled  as  little 
as  possible.  It  is  much  better  to  handle  the  monkeys  and  leave  the  flies 
alone.  In  our  experiment  the  flies  were  caught  in  nature,  some  of  them 
were  bred,  placed  in  a  large  cage  about  6  feet  long  by  5  or  6  feet  wide,  and 
some  3  or  4  feet  high.    The  monkevs  are  stretched  out  at  full  length  and 
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wrapped  in  chicken  wire.  In  this  way  they  can  be  placed  in  the  cage  and 
the  flies  have  full  opportunity  to  bite.  The  flies  appear  to  need  a  feed  of 
blood  about  every  day  or  two.  They  sometimes  visit  water  which  is  kept 
in  the  cage,  but  apparently  cannot  be  induced  to  eat  any  other  food  than 
the  blood.  At  least,  in  our  experiments,  bananas,  fruits  and  other  sub- 
tances  exposed  apparently  were  little  visited  by  the  flies.  Furthermore, 
in  our  experiments  a  very  large  number  of  flies  were  used. 

In  conclusion  we  desire  simply  to  summarize  the  fact  that  we  have 
apparently  transferred  the  virus  of  poliomyelitis  from  monkey  to  monkey 
through  the  bite  of  the  stable  fly,  Stomoxys  calcitrans.  We  would  like 
to  emphasize  the  fact  that  this  does  not  appear  to  be  simply  a  mechani- 
cal transference,  but  rather  a  biological  one,  requiring  a  period  of  extrin- 
sic incubation  in  the  intermediate  host. 

What  conclusions  can  we  draw  from  these  facts?  At  present  it  seems 
to  us  we  would  not  be  justified  in  drawing  any  conclusion  —  the  signifi- 
cance of  the  facts  if  confirmed  is  self-evident. 

Transmission  of  Poliomyelitis  by  Means  of  the  Stable  Fly 
(Stomoxys  Calcitrans).1 

As  a  result  of  the  thorough  epidemiologic  studies  of  poliomyelitis  con- 
ducted by  the  Massachusetts  State  Board  of  Health  from  1907  to  1912, 
under  the  direction  of  Dr.  Mark  W.  Eichardson,  secretary  of  the  board, 
evidence  was  collected  which  led  the  investigators  to  strongly  suspect 
that  the  common  stable  fly  (Stomoxys  calcitrans)  played  an  important 
part  in  the  spread  of  this  disease. 

At  the  joint  session  of  sections  I.  and  V.  of  the  Fifteenth  International 
Congress  on  Hygiene  and  Demography  in  Washington,  Sept.  26,  1912, 
Dr.  Milton  J.  Eosenau,  of  the  Harvard  Medical  School,  who  has  been 
working  in  conjunction  with  the  Massachusetts  State  Board  of  Health, 
announced  the  result  of  an  experiment  which  seemed  to  confirm  most 
strikingly  the  inferences  drawn  from  the  epidemiologic  work  above  men- 
tioned. 

Dr.  Eosenau  stated  that  he  had  infected  several  monkeys  with  polio- 
myelitis by  intracerebral  inoculation,  exposed  them  daily  —  from  the 
time  of  inoculation  till  death  —  to  the  bites  of  several  hundred  Stomoxys, 
at  the  same  time  exposing  12  fresh  monkeys  to  the  bites  of  the  same  flies. 
At  the  time  the  announcement  was  made  6  of  these  12  monkeys  were 
reported  as  having  developed  symptoms  characteristic  of  poliomyelitis, 
i.e.,  illness  followed  by  more  or  less  extensive  paralysis.     Of  these  6 

1  By  John  F.  Anderson,  director  hygienic  laboratory,  and  Wade  H.  Frost,  passed  assistant  surgeon 
United  States  Public  Health  Service.  Reprinted  from  Public  Health  Reports,  Washington,  D.  C,  Oct. 
25,  1912. 
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monkeys  2  had  died,  3  were  paralyzed  at  that  time,  and  1  recovered  after 
a  brief  illness.  In  the  cord  of  one  of  the  monkeys  that  had  died  were 
found  the  characteristic  lesions  of  poliomyelitis,  that  is,  perivascular  in- 
filtration and  destruction  of  the  motor  cells  of  the  anterior  cornu.  The 
cord  of  the  other  monkey  was  reported  to  have  shown  changes  less 
characteristic  of  poliomyelitis,  namely,  degenerations  of  the  motor  cells 
without  perivascular  infiltration. 

At  the  time  of  announcement  a  sufficient  interval  had  not  elapsed  to 
determine  the  result  of  the  attempt  to  transmit  the  infection  to  other 
monkeys  by  inoculation  with  the  cord  of  one  of  the  two  that  had  died. 

This  experiment,  giving  an  altogether  new  direction  to  the  experi- 
mental study  of  poliomyelitis,  appeared  of  sufficient  importance  to  war- 
rant an  immediate  attempt  at  confirmation. 

In  the  experiment  below  reported  it  has  been  our  object  to  repeat, 
as  nearly  as  possible,  the  conditions  of  that  reported  by  Dr.  Eosenau, 
and  we  are  indebted  to  him  for  assistance  and  advice  in  the  details  of 
the  experiment. 

On  October  3,  rhesus  No.  242  was  inoculated  intracerebrally  with 
an  emulsion  of  the  cord  of  a  monkey  which  had  died  of  poliomyelitis. 
The  virus  used  is  a  strain  originally  obtained  from  the  Eockefeller 
Institute  for  Medical  Kesearch,  kept  at  the  hygienic  laboratory  for 
nearly  two  years,  during  which  time  it  has  been  passed  through  a  large 
series  of  monkeys. 

Two  hours  after  inoculation  the  infected  monkey  was  exposed  to 
the  bites  of  about  300  Stomoxys  recently  collected  in  Washington.  There- 
after until  death,  on  October  8,  this  animal  was  exposed  daily  for  about 
two  hours  to  the  bites  of  the  same  flies,  plus  additional  fresh  Stomoxys 
added  from  time  to  time  as  caught.  This  monkey  (No.  242)  developed 
characteristic  complete  paralysis  on  the  afternoon  of  October  7  and  died 
at  2  A.M.  October  8. 

Another  monkey  (rhesus  No.  246),  similarly  inoculated  on  October 
5,  was  then  exposed  daily  to  the  bites  of  the  same  flies,  beginning  October 
7.  This  monkey  developed  paralysis  on  the  morning  of  October  9,  soon 
becoming  completely  paralyzed  and  dying  that  afternoon. 

Thus,  from  October  4  to  October  9,  inclusive,  the  flies  used  had 
access  to  two  monkeys  inoculated  with  poliomyelitis,  first,  rhesus  No. 
242.  then  rhesus  No.  246.  It  may  be  noted  that  the  incubation  period 
in  both  these  monkeys  was  very  short  —  four  days  from  inoculation  to 
the  development  of  paralysis. 

Beginning  October  4,  two  fresh  monkeys  (rhesus  No.  243  and  Java 
No.  241)  were  exposed  daily  for  about  two  hours  to  the  bites  of  these 
same  flies:  and  beginning  October  5  a  third  fresh  monkey  (rhesus  No. 
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244)   was  similarly  exposed.     All  three  of  these  animals  subsequently 
developed  symptoms  of  poliomyelitis,  as  follows :  — 

Java  Xo.  241  was  found  completely  paralyzed  on  the  morning  of 
October  12  and  died  a  few  hours  later.  At  autopsy  tubercles  were  found 
in  the  lungs,  liver  and  spleen. 

Ehesus  Xo.  244  showed  paralysis  of  the  hind  legs  on  the  same  day 
(October  12),  but  was,  nevertheless,  exposed  again  to  the  bites  of  the 
Stomoxyg  from  10  a.m.  till  2  p.m.  At  3  p.m.  the  animal,  being  almost 
completely  paralyzed,  was  chloroformed.  At  autopsy  tubercles  were 
found  in  the  lungs,  liver  and  spleen,  but  apparently  not  sufficient  to 
have  been  the  cause  of  death. 

Ehesus  Xo.  243,  which  had  appeared  well  on  the  morning  of  October 
13,  was  found  at  4  o'clock  that  afternoon  to  have  a  partial  paralysis 
of  the  right  hind  leg.  The  following  morning  the  hind  legs  and  right 
fore  leg  were  almost  completely  paralyzed.  By  3.30  p.m.  the  neck  also 
was  paralyzed  and  the  intercostal  muscles  somewhat  affected.  The  animal 
was  then  chloroformed.  At  autopsy  the  internal  organs  appeared  nor- 
mal, except  the  spinal  cord,  which  was  edematous,  the  gray  matter  being 
congested.  Sections  of  the  cord,  histologically  examined,  showed  typical 
well-marked  lesions  of  poliomyelitis;  perivascular  round-cell  infiltration; 
foci  of  dense  infiltration  in  the  gray  matter  of  the  anterior  horn;  and 
destruction  of  some  of  the  motor  neurons. 

The  histologic  examination  of  the  cords  of  monkeys  Xos.  241  and 
244  has  not  yet  been  completed,  but  it  is  believed,  on  the  clinical  evi- 
dence, that  they  died  of  poliomyelitis. 

To  summarize :  three  monkeys  exposed  daily  to  the  bites  of  several 
hundred  Siomoxijs,  which  at  the  same  time  were  allowed  daily  to  bite 
two  intracerebrally  inoculated  monkeys,  developed  quite  typical  symp- 
toms of  poliomyelitis  eight,  seven  and  nine  days,  respectively,  from  the 
date  of  their  first  exposure. 

In  order  to  confirm  the  diagnosis  of  poliomyelitis  in  rhesus  Xo.  243, 
1  cubic  centimeter  of  an  emulsion  of  the  cord  of  this  monkey  was  in- 
jected intracerebrally  on  October  14  into  a  healthy  monkey  (rhesus  Xo. 
250).  This  animal  recovered  promptly  from  the  operation  and  remained 
apparently  quite  well  till  the  morning  of  October  17,  when  a  partial 
paralysis  of  the  right  fore  leg  was  noted,  progressing  somewhat  during 
the  day.  On  the  morning  of  October  18  both  fore  legs  were  completely 
paralyzed  and  the  hind  legs  weak.  In  the  afternoon  of  the  same  day 
the  right  hind  leg  was  completely  paralyzed,  the  left  very  weak,  and 
the  neck  paralyzed.  The  monkey  died  at  10.30  p.m.  and  was  immedi- 
ately placed  on  ice  until  autopsy  could  be  made  at  9  a.m..  October  19. 

At  the  autopsy  there  was  found  some  congestion  of  the  lower  lobe 
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of  both  lungs,  most  marked  on  the  left  side,  upon  which  the  animal 
had  been  lying  after  paralysis  developed.  The  meninges  of  the  cord 
were  markedly  congested.  On  section,  the  cord  appeared  edematous, 
and  the  gray  matter  congested,  showing  minute  hemorrhages.  The 
site  of  inoe illation  appeared  normal  except  for  a  slight  clot.  Cultures 
from  this  site  have  shown  no  growth.  The  other  organs  were  normal  in 
appearance. 

Histologic  examination  of  the  cord  showed  lesions  characteristic  of 
poliomyelitis,  intense  congestion  and  perivascular  infiltration,  foci  of 
round-cell  infiltration  here  and  there  in  the  gray  matter,  destruction  of 
the  cells  of  the  anterior  cornu,  and  small  hemorrhages  in  the  anterior 
and  posterior  cornu. 

Conclusion. 

These  results,  in  confirmation  of  those  announced  by  Dr.  Eosenau, 
would  seem  to  demonstrate  conclusively  that  poliomyelitis  may  be  trans- 
mitted to  monkeys  through  the  agency  of  the  stable  fly  (Siomo.rys  calci- 
trant). 

It  remains  for  further  work  to  decide  whether  this  is  the  usual  or 
the  only  method  of  transmission  in  nature. 

Transmission  Experiments  with  the  Virus  of  Poliomyelitis:  Fixd- 
ixg  the  Virus  ixt  the  Nasal  Secretion  of  a  Hcmix*  Carries 
Four  Months  \fter  the  Acute  Stage  of  a  Secoxd  Attack  of 
Poliomyelitis.1 

Since  our  note  on  the  finding  of  the  virus  of  anterior  poliomyelitis  in 
the  tonsils  of  recovered  monkeys,2  we  have  been  carrying  on  similar  ex- 
perimentation with  human  tonsillar  and  nasophar}Tigeal  tissue  as  we 
were  able  to  obtain  them  from  time  to  time.  Our  results  in  this  we  pre- 
sented to  the  Boston  Society  of  Medical  Sciences  late  in  1911.  Our  con- 
clusions were  that  the  results  of  these  experimental  studies  with  the 
filtrates  of  human  nasopharyngeal  tissues,  removed  at  varying  periods 
after  the  acute  attack,  may  be  said  to  be  suggestive  but  not  conclusive 
for  the  following  reasons :  — 

In  three  monkeys  injected  with  three  different  tonsillar  extracts,  no 
clinical  signs  of  poliomyelitis  followed  the  inoculations. 

In  two  monkeys  the  clinical  signs  were  typical,  but  we  were  unable  to 
pass  the  infection  on  to  a  second  series  of  monkeys  in  a  perfectly  con- 

1  By  William  P.  Lucas,  M.D.,  and  Robert  B.  Osgood,  M.D.,  Boston.  From  the  Laboratory  of  Surgi- 
cal Research,  Harvard  Medical  School.  Experiments  carried  out  by  means  of  a  grant  from  the  Massa- 
chusetts State  Board  of  Health.  Reprinted  from  the  Journal  of  the  American  Medical  Association, 
May  24,  1913. 

'  Osgood  and  Lucas:  "Transmission  Experiments  with  the  Virus  of  Poliomyelitis,"  The  Journal  of 
the  American  Medical  Association,  Feb.  18,  1911,  p.  495. 
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elusive  manner,  nor  were  the  pathological  findings  absolutely  typical 
though  suggestive,  although  there  were  much  the  same  findings  as  those 
described  by  Kling,  Petterson  and  Wernstedt  x  in  their  investigations  as 
to  the  duration  of  the  virus  in  the  human  body. 

We  felt  convinced  that  the  nasopharyngeal  tissue  of  recovered  human 
cases  was  able  to  hold  the  virus  for  at  least  six  months;  but  owing  to  the 
far-reaching  importance  of  such  a  fact,  we  withheld  the  data  from  print. 
Since  then,  however,  these  facts  have  been  proved  conclusively  by  Kling, 
Petterson  and  Wernstedt,  and  by  Flexner.  Further,  not  only  have  these 
investigations  proved  the  presence  of  the  virus  in  the  washings  from  the 
nasopharynx  of  patients  in  the  acute  stage  of  the  disease,  but  also,  which 
is  still  more  significant,  the  virus  has  been  found  in  washings  from  the 
nasopharynx  of  parents,  attendants  and  friends;  and,  further,  Kling, 
Petterson  and  Wernstedt  have  found  the  virus  present  in  nasopharyngeal 
swallowings  and  washings  as  late  as  204  days  (seven  months)  after  the 
infection. 

The  case  we  wish  to  report  falls  into  this  latter  class  of  carriers,  but 
the  probable  duration  of  the  carrier  was  two  years  and  three  months. 

E.  H.  (patient  of  H.  G.  Eockwell,  Amherst,  Mass.),  aged  five,  had  his 
attack  of  paralysis  in  February,  1910.  He  was  first  seen  by  one  of  us 
(Pi,  B.  0.)  on  Feb.  19,  1912.  At  that  time  he  showed  a  residual  paralysis 
of  the  dorsal  flexors  of  both  feet  and  of  the  peroneal  group  of  the  right. 
He  improved  till  September,  1912,  when,  after  an  attack  of  apparent 
bronchitis  and  coryza,  he  became  suddenly  weak  in  the  right  arm,  with 
increased  weakness  of  the  affected  legs  as  well.  This  was  associated  with 
fever,  and  the  mother  considered  it  to  be  a  second  attack  of  paralysis. 
The  boy  gradually  recovered.  Within  two  weeks  after  this  apparent 
exacerbation,  his  young  sister,  aged  ten,  had  high  fever,  and  one  of  her 
arms  became  completely  paralyzed,  with  weakness  of  the  legs.  When 
the  boy  was  seen  on  Nov.  8,  1912,  six  weeks  after  his  recovery  from  the 
second  attack,  he  was  almost  back  in  muscular  strength  to  where  he  had 
been  before,  without  any  remaining  paralysis  of  his  arm.  He  still  had 
a  certain  amount  of  nasal  secretion.  Through  the  efforts  of  his  parents 
we  were  able  to  obtain  10  cubic  centimeters  of  clear  mucoid  nasal  secre- 
tion on  November  11.  With  this  material  passed  through  a  Berkefeld 
filter  we  inoculated  two  monkeys  on  November  15,  with  negative  results. 
Again,  on  Jan.  3,  1913,  we  received  some  nasal  secretion,  and  inoculated 
two  monkeys  with  negative  results. 

We  repeated  this  again,  on  January  22,  injecting  10  cubic  centimeters 
of  the  filtrate  intracerebrally  into  monkey  No.  157.    This  monkey  became 

1  Kling,  Petterson  and  Wernstedt:  "Investigations  on  Infantile  Paralysis,"  Report  from  the  State 
Medical  Institute  of  Sweden  to  the  Fifteenth  International  Congress  on  Hygiene  and  Demography, 
Washington,  1912. 
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paralyzed  on  February  2  and  died  on  February  5.  He  developed  com- 
plete paralysis  of  all  four  extremities.  The  pathological  picture  of  his 
cord  (Dr.  H.  C.  Low)  was  not  typical  but  very  suggestive. 

On  January  31  we  again  repeated  the  injection  of  filtrate  from  a  fresh 
specimen  of  nasal  secretion,  inoculating  two  monkeys,  Nos.  159  and  160. 
No.  159  received  5  cubic  centimeters  of  the  filtrate  intracerebrally  and  10 
cubic  centimeters  intraperitoneally.  He  became  paralyzed  on  February  5, 
and  died,  completely  paralyzed,  on  February  8. 

Cord  and  medulla  pathologically  (Dr.  H.  C.  Low)  were  typical  of  an- 
terior poliomyelitis  (see  appended  report),  and  on  April  9  we  injected 
two  monkeys,  one  with  the  cord  emulsion  of  monkey  No.  157,  and  the 
second  with  the  cord  of  monkey  No.  159.  This  last  monkey  No.  161, 
received  8  cubic  centimeters  of  a  cord  emulsion  from  monkey  No.  159. 
He  became  paralyzed  on  April  26,  and  died  on  April  27,  with  typical 
complete  paralysis.  The  pathological  findings  (see  appended  report, 
Dr.  H.  C.  Low)  were  typical  of  anterior  poliomyelitis.  This  case  seems 
to  us  of  special  interest:  first,  as  demonstrating  the  long  period  during 
which  the  virus  was  undoubtedly  harbored  in  the  nasopharynx;  secondly, 
a  human  infection  (his  sister)  occurring  two  years  after  his  primary 
attack  during  what  seemed  like  an  exacerbation  of  his  former  attack; 
thirdly,  the  recovery  of  the  virus  from  his  nasal  secretions  four  months 
after  his  second  attack  and  two  years  and  three  months  after  his  first 
attack;  and  fourthly,  the  successful  inoculations  were  done  with  filtrates 
from  straight  nasal  secretions,  not  from  washings. 

Pathological  Report  by  Dr.  H.  C.  Low. 

Monkey  No.  159.  —  Sections  of  the  cord  in  the  lumbar  and  cervical 
regions  show  moderate  injection  of  the  blood-vessels  and  some  small 
round-cell  infiltration  about  them.  Changes  are  not  marked  but  are 
consistent  with  the  diagnosis  of  poliomyelitis. 

Monkey  No.  161.  —  Sections  of  the  lumbar,  dorsal  and  cervical  regions 
show  marked  round-cell  infiltration  about  the  blood-vessels  and  in  the 
perivascular  spaces,  more  evident  near  the  central  canal  and  the  anterior 
horns.     Changes  are  typical  of  poliomyelitis. 

Antityphoid   Inoculation  :    Three   Years'    Experience    with    its 
Use  in  Training  Schools  for  Nurses  in  Massachusetts.1 
Pfeiffer's  experiment  which  led  Wright  to  introduce  antityphoid  in- 
oculation into  the  British  army  was  more  far-reaching  than  one  could 
have  imagined  at  that  time.     All  are  familiar  with  the  extensive  work 

1  By  Lesley  H.  Spooner,  M.D.,  Boston.    Read  before  the  Fifteenth  International  Congress  on  Hygiene 
and  Demography,  Washington,  D.  C,  September,  1912. 
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which  has  been  accomplished  on  these  lines  in  the  English,  German  and 
United  States  armies. 

Inoculation  material  has  been  most  varied.  Heat-killed  vaccines 
have  been  the  most  popular,  and,  in  fact,  the  only  preparations  used  to 
any  considerable  extent  in  man.  But  animal  experiments  and  a  few 
human  inoculations  have  been  attempted  Avith  other  material.  Vincent 
(1)  recommends  macerated  organisms  sterilized  by  ether.  Miiller  (2) 
has  treated  cultures  with  lecithin  and  extracted  the  product  with  chloro- 
form. Rusznyak  (3)  has  used  the  typhoid  immune  serum,  while  Besredka 
(4)  and  Bessau  (5)  have  employed  mixtures  of  the  serum  and  dead 
organisms.  Chemical  agents,  such  as  silver  salts,  glycerine,  sodium  car- 
bonate, formaline  and  carbolic  acid,  have  been  widely  used  to  sterilize 
cultures.  Macfadyen  (6)  has  employed  frozen,  powdered  and  filtered 
organisms.  But  the  most  extreme  method  is  that  of  Castellani  (7), 
who  employs  on  his  third  and  fourth  injection  living  organisms  which 
have  been  attenuated  by  an  exposure  to  50°  C.  The  advantages  and  dis- 
advantages of  these  methods,  although  worthy  of  prolonged  discussion, 
cannot  be  considered  at  the  present  moment. 

All  practical  work  has  been  accomplished  in  artificial  typhoid  immunity 
by  means  of  heat-killed  vaccines.  Pfeiffer  and  Kolle  (8)  and  Wright  (9) 
recommend  heating  to  60°  C,  but  Leishman  (10)  and  Russell  (11) 
advise  only  53°  C.  In  my  work  I  was  guided  by  the  careful  researches 
of  Major  Leishman  and  others  of  the  British  commission  (10,  12,  13), 
whose  work  alone  at  that  time  seemed  complete. 

It  is  well  recognized  that  the  typhoid  bacillus  is  the  greatest  foe  to 
the  soldier  in  the  field.  During  the  last  century  nearly  all  the  armies 
of  the  civilized  world  have  been  devastated  by  this  infection,  but  the 
dangers  of  typhoid  communication  were  not  fully  realized  until  the  dis- 
covery of  the  specific  organism  by  Eberth,  in  1880,  and  its  demonstration 
in  the  various  excreta  of  the  body  which  followed  very  shortly. 

Tt  was  shown  by  Joslin  and  Overlander  (14)  that  the  nurses  of  Mas- 
sachusetts were  eight  times  more  liable  to  typhoid  infection  than  others 
less  intimately  associated  with  the  sick.  For  the  ten  years  ending  1908, 
2  to  4  nurses  contracted  typhoid  fever  each  year  in  the  Massachusetts 
General  Hospital  alone.  According  to  my  statistics  (15)  there  was  a 
morbidity  of  1.4  per  cent,  among  the  nurses,  as  compared  with  Joslin's 
of  1.41  per  cent,  among  the  nurses  of  most  of  the  large  hospitals  of  Mas- 
sachusetts. This  unnecessary  prevalence  of  typhoid  fever  in  the  best 
regulated  of  our  hospitals  caused  Dr.  Mark  W.  Richardson,  secretary  of 
the  State  Board  of  Health,  who  had  long  been  interested  in  the  disease 
and  its  prevention,  to  bring  the  matter  before  the  governing  boards  of 
the  Massachusetts  General  Hospital.     Their  response  was  prompt  and 
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decisive,  so  that  inoculation  was  started  there  at  once  and  has  been  con- 
tinued regularly  to  the  present  time. 

In  order  to  produce  immunity  in  such  a  class  of  individuals  it  was 
necessary  to  demonstrate  the  safety  of  the  process  and  the  relative  ease 
with  which  it  could  be  accomplished.  To  bring  about  this  result  I  pro- 
posed the  use  of  small  doses,  frequently  repeated,  of  a  low  virulence 
vaccine.  My  vaccine  material  was  and  still  is  essentially  the  same  as 
that  used  by  Leishman  and  Eussell. 

Technique. 

In  my  work  the  technique  is  briefly  as  follows:  the  stock  culture  was 
isolated  from  the  spleen  of  a  case  of  typhoid  fever  in  1902,  so  that  its 
attenuation  has  been  considerable.  Its  killing  power  with  animals  is 
four  times  less  than  that  of  a  similar  culture  only  one  year  old.  The 
organisms,  grown  on  agar  slants  for  twenty-four  hours,  are  killed  by 
an  exposure  to  53°  C.  in  the  water  bath  for  an  hour.  Standardization 
is  made  with  the  Zeiss  blood  platelet  counter.  Injections  are  four  in 
number,  and  are  given  at  five-day  intervals.  The  doses,  which  vary 
somewhat  with  the  size  of  the  individual,  are  100,000,000,  200,000,000, 
4'  i'  1.000,000  to  600,000,000.  For  small  women  and  children  the  amount 
of  the  vaccine  is  proportional  to  the  body  weight. 

The  site  of  injection  is  preferably  in  the  left  interscapular  region,  but 
many  inoculations  have  been  performed  at  the  insertion  of  the  left  deltoid. 
The  latter  seems  less  convenient  because  of  the  considerable  muscular 
activity  in  the  neighborhood  of  the  swelling  which  occurs  in  almost  all 
instances.  Alcohol  is  used  as  a  local  antiseptic.  When  large  numbers 
are  to  be  inoculated  at  one  time  several  syringes  are  used  which  are  boiled 
between  injections,  care  being  taken  to  cool  the  syringe  before  vaccine 
material  is  introduced. 

Reaction. 

It  is  a  well-recognized  fact  that  debilitated  people  present  the  most 
profound  reactions,  and  I  have  observed  that  latent  and  chronic  disease 
of  a  non-typhoidal  character  may  be  made  active  by  an  inoculation. 
I  have  avoided  vaccination  in  such  individuals,  especially  tubercular 
patients,  but  I  have  suffered  a  few  accidents  through  improper  histories. 
In  this  way  a  temporary,  but  not  serious,  acute  exacerbation  has  taken 
place  in  three  chronic  arthritides,  a  chronic  cholecystitis,  a  Bubacute 
urethritis  and  equiscent  ca-es  of  furunculosis  and  acne.  The  duration  of 
these  untoward  effects  was  very  short,  however. 

The  safety  of  my  work  necessarily  calls  forth  a  discussion  of  the 
"negative  phase"   so   strongly   supported   by  Wright,   Morgenroth   and 
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Vincent.  Since  many  of  the  nurses  are  exposed  to  the  disease  during 
inoculation,  a  period  of  diminished  resistance  would  be  of  great  danger. 
Pfeiffer,  Leishman  and  Eussell  have  shown  that  the  period  following 
injection  is  one  of  increased  resistance,  however.  This  is  in  perfect 
accord  with  the  small  morbidity  of  typhoid  among  these  nurses  and  80 
others  who  were  most  intimately  exposed  to  the  disease  before  and  during 
inoculation.  In  this  light  it  is  an  interesting  and  important  fact  to  note 
that  those  few  who  were  inoculated  during  the  incubation  period  pre- 
sented a  milder  form  of  the  disease  than  those  from  whom  the  infection 
arose. 

The  reactions  have  been  reasonably  slight.  Locally,  the  site  of  in- 
oculation presents  a  tender,  painful  wheal.  When  a  vein  is  accidentally 
punctured  a  more  severe  local  reaction  results,  the  swelling,  an  ecchymo- 
sis,  persisting  several  days.  The  neighboring  lymphatic  glands  may 
become  enlarged  and  tender.  The  duration  of  the  latter  symptom  is 
very  short,  however,  and  the  local  soreness  rarely  lasts  more  than  twenty- 
four  to  thirty-six  hours.  The  constitutional  reaction  in  my  latest  per- 
sonal cases,  some  400  in  number,  is  as  follows :  — 

Per  Cent. 

Absent  or  slight, 86 

Moderate,  i.e.,  malaise,  headache  and  fever  not  exceeding  100.5°,        .        10 
Severe,  i.e.,  vomiting,  diarrhoea,  chills  and  fever  reaching  102°  to  103°,         4 

These  symptoms  last  from  twelve  to  twenty-four  hours,  rarely  forty- 
eight  hours.  Furthermore,  in  only  5  instances  has  a  moderate  or  severe 
reaction  been  produced  in  any  individual  by  more  than  1  of  the  4  in- 
oculations. Fifty  per  cent,  of  the  moderate  reactions  followed  the  second 
injection,  the  first  and  third  dividing  the  remainder  nearly  equally. 
Among  the  severe  reactions,  50  per  cent,  were  produced  by  the  third, 
the  first  and  second  dividing  the  remainder.  Only  very  rarely  does  the 
fourth  inoculation  produce  any  discomfort.  I  have  observed  that  when 
inoculation  is  started  on  the  eve  of  catamenia,  or  during  the  early  days 
of  the  flow,  constitutional  reactions  are  apt  to  be  more  severe.  As  a 
result,  I  plan,  as  far  as  possible,  not  to  have  the  first  two  injections  fall 
within  those  days. 

Hospital  Inoculation. 
During  the  first  year  my  work  was  limited  to  the  Massachusetts  Gen- 
eral Hospital,  but  since  that  time  inoculations  have  been  performed  by 
me,  or  under  my  supervision,  among  the  nurses  and  others  intimately 
exposed  to  the  disease  in  23  hospitals  in  Massachusetts,  through  the  efforts 
of  Dr.  Bichardson.  In  all,  1,662  individuals  have  received  this  treatment. 
The  result  of  hospital  inoculations  is  told  in  a  word  by  the  following 
table :  — 
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Individuals  inoculated  in  hospitals, 

Individuals  uninoculated  (but  exposed)  in  same  hospitals. 

Cases  of  typhoid  among  the  inoculated,  excluding  3  who  were  inocu- 
lated during  the  incubation  period  (1  of  these  was  a  paratyphoid 
infection), 

Cases  of  true  typhoid  among  inoculated,         ..... 

Cases  among  the  uninoculated  (9  of  these  were  paratyphoid  cases), 

Cases  of  true  typhoid  among  uninoculated, 

Morbidity  among  inoculated  (per  cent.), 

Morbidity  among  uninoculated  (per  cent.), 


1,403 
674 


3 
2 

17 

8 

.14 

1.19 


The  last  figure  is  somewhat  lower  than  those  of  Joslin  (14)  and  the 
writer  (15)  quoted  above,  but  it  shows  what  may  be  expected  among 
such  large  numbers  of  nurses  unprotected  by  inoculation.  The  marked 
reduction  among  the  inoculated  needs  no  further  comment.  The  two 
cases  contracted  among  the  inoculated  occurred  in  the  following  man- 
ner :  one,  a  year  following  inoculation,  had  cared  for  two  fatal  cases  of 
typhoid  without  her  hospital.  Her  disease  was  severe,  but  was  followed 
by  recovery.  The  other,  two  years  after  inoculation,  while  caring  for 
several  cases,  received  in  the  mouth  some  typhoid  material.  Although 
the  mouth  was  washed  with  antiseptics  a  mild  infection  followed. 

In  the  Massachusetts  General  Hospital,  where  inoculation  has  been 
in  progress  for  three  years,  and  where  over  80  per  cent,  of  the  nurses  and 
others  exposed  to  typhoid  have  been  protected,  no  cases  of  typhoid  fever 
have  been  contracted.  The  following  table  illustrates  exposure  in  the 
medical  wards,  during  the  typhoid  season,  of  90  nurses  who  have  com- 
pleted their  course  and  92  who  are  still  in  training :  — 


Average 

Months  of 

Typhoid  Duty 

after 

Inoculation. 


Average 

Months  of 

Typhoid 

Night  Duty. 


Percentage  of 
Nurses  serving 

Night  Duty 

during  Typhoid 

Season 

(Per  Cent.). 


Pupils, 
Graduates, 
Total, 


2.42 

2.88 


2.64 


.  59 


The  high  percentage  of  inoculated  nurses  serving  night  duty  during 
the  typhoid  season  is  most  suggestive,  since  that  class  furnishes  most  of 
the  cases  of  the  contracted  disease.  In  all  fairness  it  must  be  stated, 
however,  that  rather  fewer  cases  of  the  disease  have  been  treated  in  the 
hospital  during  this  three-year  period.  But  this  reduction  is  in  no  way 
proportional  to  the  decrease  of  the  incidence  above  noted. 
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Blood  Changes. 
Agglutination    reactions   hare   been    performed   by   the   microscopic 
method  because  of  its  ease,  accuracy  and  its  moderate  value.     The  first 
100  cases  showed  positive  reactions  in  the  following  dilutions  two  weeks 
following  inoculation:  — 

Per  Cent. 

Yoo  or  greater, 80.6 

Viz  or  greater, 94.2 

Macroscopic  agglutination  reactions  at  an  equal  interval  show  positive 
results  varying  between  %ooo  an(i  M.oooo-  This  quality  of  the  blood 
persists  to  a  considerable  degree  for  two  years,  but  is  still  evident  after 
two  and  one-half  years.     (See  figure  below.) 
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Thai  an  immunity  exists  in  the  presence  of  a  positive  agglutination 
reaction  of  even  mild  degree  is  most  reasonable.  But  the  converse  is  not 
true,  since  all  are  familiar  with  the  usual  transient  character  of  the 
antitropic  substances  of  the  blood  following  an  attack  of  the  disease 
itself.  Further  investigations  of  blood  changes,  i.e.,  bacteriolysins, 
opsonins,  etc.,  have  not  been  carried  out,  since  those  points  are  now  well 
established. 
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Epidemics. 
The  employment  of  this  treatment  in  epidemics  has  been  very  meagre. 
This  has  been  due,  no  doubt,  to  the  fear  of  the  so-called  "  negative  phase.'' 
It  has  been  attempted  twice  by  me.  In  one  instance  the  infection  proved 
to  be  paratyphoid;  and  the  results,  though  interesting,  are  of  no  great 
value.    They  are  as  follows :  — 

■»  Per  Cent. 

Morbidity  among  inoculated 6.6 

Morbidity  among  uninoculated, 12.0 

These  figures  are  somewhat  striking,  since  each  class  embraces  an 
equal  number  of  individuals.  Over  80  per  cent,  were  inoculated  during 
the  incubation  period,  a  fact  which  detracts  considerably  from  the  value 
of  the  statistics.  But  in  spite  of  this,  there  is  a  considerable  reduction 
of  morbidity,  and  only  two  cases  appeared  after  inoculation  was  com- 
pleted.   Inoculation  during  this  epidemic  was  of  very  doubtful  value. 

The  second  epidemic  was  of  greater  interest  and  the  results  proved 
more  satisfactory.  The  water  supply  of  a  limited  number  of  people  in 
a  little  Vermont  village  became  contaminated  with  the  typhoid  organism 


Greensboro  epidemic 


Population 


Exposed 


Inoculated 


Case 

(ALREADY 

infected) 


Primary 
TYPHOID 


Uninoculated 


CASES 


from  the  excreta  of  an  isolated  individual  who  had  died  from  the  disease 
six  months  prior  to  the  epidemic.  The  original  primary  eases,  17  in 
number,  appeared  simultaneously.  Within  a  week  29  of  the  remaining 
4S  who  had  been  exposed  to  the  disease  through  the  water  supply  had 
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been  inoculated;  19  remained  uninoculated.  Among  the  latter,  5  cases 
developed;  among  the  former,  1.  The  latter  presented  his  first  symp- 
toms immediately  following  his  first  inoculation.  His  disease  was  of  a 
very  mild  variety.     (See  figure  on  preceding  page.) 

The  small  size  of  this  epidemic  forbids  drawing  too  broad  conclusions, 
but  it  seems  rational  to  advise  the  employment  of  this  treatment,  since 
no  harm  appears  to  result  when  the  vaccine  is  given  in  a  judicious 
manner.  Furthermore,  the  absence  of  cases  contracted  among  the  in- 
oculated in  this  epidemic  and  in  several  isolated  cases  of  immediate  ex- 
posure seems  to  be  far  from  a  coincidence.  Inoculation  in  the  time  of 
epidemics  must  be  performed  with  care,  since  it  is  inevitable  that  many 
must  be  inoculated  during  the  incubation  period.  The  result  of  this 
accident  is  not  serious,  however.  My  experience  would  indicate  that  the 
onset  of  symptoms  was  hastened  by  this  step,  but  that  the  infection  was 
shorter  and  of  a  less  severe  character,  possibly  because  of  the  destruction 
of  organisms  before  they  had  multiplied  to  a  sufficient  extent  to  produce  a 
natural  reaction  from  the  unassisted  body. 

Including  this  epidemic  and  other  personal  cases  the  final  statistics 
are  as  follows :  — 


Inoculated  individuals, 

Uninoculated    individuals, 

Cases  among  inoculated  (excepting  those  mentioned), 
Cases  among  uninoculated  (with  similar  exceptions), 
Morbidity  among  inoculated  (per  cent.), 
Morbidity  among  uninoculated  (per  cent.),     . 


1,662 

700 

2 

13 

.12 

1.86 


Conclusions. 

Frequent  injections  of  small  amounts  of  a  low  virulence  vaccine  cause 
slight  inconvenience. 

They  seem  to  produce  a  protection  among  nurses,  who  are  eight  times 
more  liable  to  the  disease  than  the  average  individual. 

Their  morbidity,  under  ordinary  conditions,  is  1.4  per  cent.,  or  20 
cases  among  1,403. 

Only  two  cases  developed  under  these  conditions. 

Case  morbidity  among  the  uninoculated  is  nearly  nine  times  greater 
than  among  the  inoculated,  subjected  to  similar  conditions. 

Xo  permanent  untoward  effects  have  risen  from  over  5,000  injections. 

The  blood  picture  indicates  a  certain  protection  lasting  at  least  two 
and  one-half  years. 

The  use  of  this  means  of  protection  has  been  shown  to  be  safe  in  two 
epidemics,  and  very  efficient  in  at  least  one  of  them. 
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Note.— -I  am  deeply  indebted  for  this  careful  work  in  completing 
subsequent  inoculations,  and  for  excellent  records,  to  Dr.  E.  Bi.  Crane 
of  Hardwick,  Vt,  and  to  those  physicians  in  charge  of  the  hospitals  in 
which  inoculation  has  been  introduced. 
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The  Control  of  Ophthalmia  Neonatorum  in  Massachusetts.1 
The  campaign  against  ophthalmia  neonatorum  in  Massachusetts  began 
properly  with  the  year  1905  when  the  Legislature,  in  response  to  a  pe- 
tition, so  amended  sections  49  and  50  of  chapter  75  of  the  Revised  Laws 
as  to  read  as  follows :  — 

Revised  Laws,  Chapter  75. 
Sections  49  and  50  of  Chapter  75  of  the  Revised  Laws,  as  amended  by 
Chapter  252  of  the  Acts  of  1905. 
Section  49.  A  householder  who  knows  that  a  person  in  bis  family  or  house 
is  sick  of  smallpox,  diptheria,  scarlet  fever  or  any  other  infectious  or  con- 
tagious disease  declared  by  the  state  board  of  health  to  be  dangerous  to  the 
public  health  shall  forthwith  give  notice  thereof  to  the  board  of  health  of  the 
city  or  town  in  which  he  dwells.  Upon  the  death,  recovery  or  removal  of  such 
person,  the  householder  sball  disinfect  to  the  satisfaction  of  the  board  such 
rooms  of  his  house  and  articles  therein  as.  in  the  opinion  of  the  board,  have 
been  exposed  to  infection  or  contagion.  Should  one  or  both  eyes  of  an  infant 
become  inflamed,  swollen  and  red.  and  show  an  unnatural  discharge  at  any 
time  within  two  weeks  after  its  birth,  it  sball  be  the  duty  of  the  nurse,  relative 
or  other  attendant  having  charge  of  such  infant  to  report  in  writing  within  six 

1  By  Mark  W.  Richardson,  M.D.,  Secretary,  State  Board  of  Health,  Boston,  Mass.     Read  at  the  ninth 
annual  conference  of  medical  legislation  of  the  American  Medical  Association,  Feb.  25, 1913. 
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hours  thereafter,  to  the  board  of  health  of  a  city  or  town  in  which  the  parents 
of  the  infant  reside,  the  fact  that  such  inflammation,  swelling  and  redness  of 
the  eyes  and  unnatural  discharge  exist.  On  receipt  of  such  report,  or  of  notice 
of  the  same  symptoms  given  by  a  physician  as  provided  by  the  following  sec- 
tion, the  board  of  health  shall  take  such  immediate  action  as  it  may  deem 
necessary  in  order  that  blindness  may  be  prevented.  Whoever  violates  the 
provisions  of  this  section  shall  be  punished  by  a  fine  of  not  more  than  one 
hundred  dollars.  But  the  board  of  health  of  a  city  or  town  may  in  its  discre- 
tion, disinfect  or  fumigate  all  such  premises  as  in  the  opinion  of  the  board 
have  been  exposed  to  any  infectious  or  contagious  disease,  at  the  expense  of 
the  city  or  town,  and  may  employ  any  proper  and  competent  person  or  cor- 
poration for  the  purpose  of  such  disinfecting  or  fumigating. 

Section  50.  If  a  physician  knows  that  a  person  whom  he  is  called  to  visit 
is  infected  with  smallpox,  diphtheria,  scarlet  fever  or  any  other  disease  de- 
clared by  the  state  board  of  health  to  be  dangerous  to  the  public  health,  or 
if  one  or  both  eyes  of  an  infant  whom  or  whose  mother  he  is  called  to  visit 
become  inflamed,  swollen  and  red,  and  show  an  unnatural  discharge  within  two 
weeks  after  the  birth  of  such  infant,  he  shall  immediately  give  notice  thereof 
in  writing  over  his  own  signature  to  the  selectmen  or  board  of  health  of  the 
town ;  and  if  he  refuses  or  neglects  to  give  such  notice,  he  shall  forfeit  not  less 
than  fifty  nor  more  than  two  hundred  dollars  for  each  offence. 

Chapter  480  of  the  Acts  of  1907,  furthermore,  gave  to  the  State  Board 
of  Health  the  power  to  declare  what  diseases  should  be  considered  dan- 
gerous to  the  public  health  and,  therefore,  reportable  in  the  first  instance 
to  local  boards  of  health,  and  secondly  through  the  latter  to  the  State 
Board  of  Health.  In  accordance  with  this  amended  law  ophthalmia 
neonatorum  was  declared  by  the  State  Board  of  Health  on  Nov.  4,  1909, 
to  be  a  disease  dangerous  to  the  public  health. 

This  action  on  the  part  of  the  State  Board  of  Health  was  of  paramount 
importance  in  the  Massachusetts  campaign,  but  it  has  been  also  the 
source  of  considerable  confusion  because  of  the  lack  of  a  sharp  definition 
as  to  what  eye  conditions  shall  be  deemed  to  constitute  ophthalmia 
neonatorum. 

The  Century  Dictionary  defines  ophthalmia  neonatorum  as  "purulent 
conjunctivitis  of  the  new-born."  and  this  definition  would  seem  to  be  a 
correct  one,  the  ultimate  cause  of  this  purulent  inflammation  varying 
with  the  individual  case.  Many  physicians,  however,  and  some  boards 
of  health  have  acted  upon  the  belief  that  such  a  purulent  conjunctivitis 
must  be  necessarily  of  gonorrheal  origin  before  it  could  be  called 
ophthalmia  neonatorum.  Consequently,  physicians  have  oftentimes  de- 
layed in  reporting  inflamed  eyes  to  local  boards  of  health,  and  at  least 
one  of  our  local  boards  of  health  has  refused  to  transmit  reports  of 
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non-goiiorrheal  conjunctivitis  to  the  State  Board  of  Health  on  the 
ground  that  they  were  not  true  cases  of  ophthalmia  neonatorum.  This 
same  board  of  health  states,  furthermore,  that  it  will  continue  to  act 
upon  this  line  of  reasoning  until  the  State  Board  of  Health  declares 
specifically  that  inflammation,  redness,  swelling  and  an  unnatural  dis- 
charge in  the  eyes  of  the  new-born  do  constitute  ophthalmia  neonatorum. 
There  has  been,  moreover,  some  confusion  as  to  the  time  limit  within 
which  purulent  conjunctivitis  shall  be  considered  reportable.  The 
original  law  placed  the  limit  at  two  weeks.  The  State  Board  of  Health  in 
making  ophthalmia  neonatorum  reportable  did  not  define  the  time  within 
which  an  infant  should  be  considered  newly  born.  One  aspect  of  this 
matter  has  been  passed  upon  by  the  Attorney-General  of  Massachusetts 
who  has  ruled  that  a  physician  first  called  to  see  a  case  of  ophthalmia 
neonatorum  on  the  fifteenth  day  must  report  the  case  if  the  history  shows 
that  the  conditions  were  existent  before  the  end  of  the  first  two  weeks. 

It  is  plainly  desirable,  therefore,  to  define,  in  the  first  place,  what 
ophthalmia  neonatorum  is,  and  also,  secondly,  to  determine  when  an 
infant  ceases  to  be  new-born. 

We  have  seen  that  in  Massachusetts  the  first  law  in  relation  to  this 
subject  was  passed  in  1905,  and  yet  it  was  three  or  four  years,  at  least, 
before  any  very  serious  attempt  was  made  to  carry  out  this  law. 

The  following  table  will  show  the  number  of  cases  of  ophthalmia 
neonatorum  reported  to  the  Boston  board  of  health  from  1905  to  the 
present  time :  — 


Year. 

Cases 
reported. 

Treated  in 
Hospital. 

Brought 

from  Other 

Cities. 

1905,1         

1906 

1907 

1908 

1909,           

1910,           

1911 

1912 

16 
34 
17 
39 
171 
168 
1,060 
1,173 

3 
13 
7 
31 
115 
121 
244 
206 

1 

2 
30 

48 
46 
68 

From  September  5. 


The  number  of  cases  reported  in  1911  is  seen  to  be  markedly  in  excess 
of  that  reported  in  1910.  This  increase,  doubtless,  was  due  in  part  to 
circulars  sent  out  to  the  medical  profession  by  the  State  Board  of  Health. 
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A  much  more  potent  cause,  however,  was  a  series  of  prosecutions  initiated 
by  the  Boston  board  of  health. 

A  second  table  will  show  the  number  of  cases  reported  in  the  State  since 
1909  when  ophthalmia  neonatorum  was  made  reportable  by  the  State 
Board  of  Health :  — ■ 


Cases  of  Ophthalmia  Neonatorum  reported  in  Massachusetts. 


Month. 


1910. 


1911. 


1912. 


January,    . 

February, 

March, 

April, 

May, 

June, 

July, 

August, 

September, 

October,    . 

November, 

December, 

Totals, 

Monthly  averages, 


13 
11 
10 
15 
11 
22 
31 
19 
23 
23 
36 
43 


257 
21 


51 
118 
128 
112 
109 

95 
117 
118 
147 
157 
113 


1,364 
114 


169 
134 
178 
129 
149 
168 
112 
159 
101 
136 
162 
145 


1,742 
145 


These  tables  will  show  that  since  1909  a  marked  change  has  come  over 
the  situation  concerning  this  disease  in  Massachusetts,  due  to  a  very  much 
increased  activity  among  several  different  groups  of  citizens. 

The  Massachusetts  Commission  for  the  Blind  was  first  constituted  in 
1906,  and  it  was  only  natural  that  this  body  should  take  up  early  in  its 
career  the  problem  of  blindness  as  affected  by  this  serious  infection  in 
newly  born  babies. 

The  Boston  board  of  health  since  1905  has  carried  on  an  increasingly 
active  campaign  against  this  disease.  The  State  Board  of  Health  since 
1909  has  contributed  largely  to  whatever  success  has  been  accomplished 
in  Massachusetts,  confining  its  effort  chiefly  to  districts  outside  of  Bostou. 
Some  local  boards  of  health,  furthermore,  have  recognized  their  responsi- 
bility and  have  followed  closely  in  the  footsteps  of  the  State  Board  of 
Health  and  of  the  Boston  board  of  health  in  fighting  the  ravages  of 
ophthalmia  neonatorum. 

It  will  be  convenient,  perhaps,  to  divide  what  I  have  to  say  concerning 
Massachusetts  in  relation  to  this  disease  into  four  parts:  first,  the  part 
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played  in  this  campaign  by  the  Massachusetts  Commission  for  the  Blind ; 
secondly,  that  of  the  State  Board  of  Health;  thirdly,  that  of  the  Boston 
board  of  health;  and  finally,  that  of  individual  local  boards  of  health. 

Closely  connected,  furthermore,  and  very  important  in  its  bearing,  has 
been  the  work  done  at  the  Massachusetts  Eye  and  Ear  Infirmary  in 
Boston,  and  especially  through  the  social  service  department  of  that 
institution. 

The  Massachusetts  Commission  for  the  Blind,  created  under  chapter 
385  of  the  Acts  of  1906,  is  authorized  "  to  prepare  and  maintain  a 
register  of  the  blind  in  Massachusetts  ...  to  act  as  a  bureau  of  in- 
formation and  industrial  aid  .  .  .  establish,  equip  and  maintain  one  or 
more  schools  for  industrial  training,  and  workshops  for  the  employment 
of  blind  persons  ...  to  develop  the  means  for  the  sale  and  distribution 
of  the  products  of  such  schools  and  workshops  ...  to  ameliorate  the 
condition  of  the  blind  by  devising  means  to  facilitate  the  circulation  of 
books,  by  promoting  visits  among  the  aged  or  helpless  blind  in  their 
homes,  and  by  such  other  methods  as  it  may  deem  expedient.  .  .  ." 

The  work  of  this  commission  in  relation  to  ophthalmia  neonatorum 
has  consisted  in  the  distribution  of  pamphlets  in  relation  to  the  dis- 
ease; in  the  formation  of  a  strong  local  committee  for  the  discussion  of 
means  and  methods  applicable  to  the  prevention  of  the  disease;  in  the 
securing  of  cooperation  with  the  school  for  social  workers  at  the  Massa- 
chusetts Eye  and  Ear  Infirmary  and  the  research  department  of  the  Sage 
Foundation;  in  the  securing  of  legislation  essential  to  the  more  immediate 
discovery  of  cases  of  ophthalmia  neonatorum  and  their  reference  to  the 
proper  health  authorities;  in  the  securing  of  a  general  survey  of  the 
situation  in  the  State  through  trained  investigators,  and  in  bringing 
about  such  action  as  has  seemed  necessary  to  punish  those  through  whose 
criminal  negligence  partial  or  complete  blindness  has  resulted. 

In  Massachusetts,  as  in  many  other  States,  the  governing  unit  is  a 
local  board  of  health,  and  government  under  such  conditions  is  subject 
to  both  advantages  and  disadvantages.  As  regards  health  administration, 
local  self-government  necessarily  corresponds  to  the  general  character  of 
the  population.  It  thus  happens  that  as  regards  ophthalmia  neonatorum 
and  communicable  disease  in  general,  local  boards  of  health  vary  very 
markedly  in  their  efficiency,  as  has  been  stated.  One  of  our  boards,  how- 
ever, that  of  the  city  of  Boston,  has  been  increasingly  active  in  its  cam- 
paign against  ophthalmia  neonatorum  ever  since  the  passage  of  the 
original  law  in  1905.  You  have  already  seen  how  the  activities  of  this 
board,  and  especially  through  its  prosecutions  of  offending  practitioners, 
has  brought  the  number  of  reported  cases  from  16  in  1905  up  to  1.173 
in  1912. 
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I  am  indebted  to  the  Boston  board  of  health  for  the  following  descrip- 
tion of  their  methods  in  combating  this  disease :  — 

When  a  case  is  reported  it  is  seen  immediately  by  one  of  our  nurses;  the 
history  is  obtained  and  the  treatment  is  carried  out  by  physician  and  nurse. 
All  cases,  unless  under  the  care  of  a  registered  nurse,  are  seen  daily  until 
patient  is  discharged  by  the  attending  physician  as  "well.  Cases  that  cannot, 
in  the  opinion  of  the  nurse  or  physician  of  this  department,  receive  proper 
care  at  home  are  removed  immediately  to  the  Eye  and  Ear  Infirmary,  forcibly 
if  necessary. 

In  our  instructions  to  nurses,  the  following  is  one  of  the  rules :  — 

O.  N.  This  is  the  most  important  work  intrusted  to  the  health  department,  namely, 
the  prevention  of  blindness.  All  cases  after  first  visit  that,  in  the  opinion  of  the  nurse, 
cam.  ;.roper  care  or  treatment  at  home,  should  be  referred  to  this  office  immedi- 

ately for  hospital  treatment.  Cases  that  remain  at  home,  unless  under  the  care  of  a  trained 
nurse,  must  be  visited  daily  to  see  if  the  proper  precautions  are  taken,  and  that  the  child 
is  receiving  the  proper  treatment.  No  case  of  ophthalmia  shall  be  discharged  unless  the 
nurse  is  satisfied  that  the  child  is  well,  and  this  information  should  be  obtained  from  the 
attending  physician. 

In  1911,  1.060  eases  were  reported.  This  large  increase  in  the  number  of 
cases  was  due  to  the  prosecution  of  physicians  and  nurses  for  failure  to  re- 
port the  eases  of  ophthalmia  that  occurred  in  their  practice.  That  this  work  in 
the  few  short  years  has  been  attended  with  great  results  is  the  universal 
testimony  of  the  Massachusetts  Commission  for  the  Blind  and  the  trustees 
of  the  Eye  and  Ear  Infirmary. 

In  1911  only  1  case  of  blindness  from  ophthalmia  neonatorum  occurred, 
and  in  1912.  2  cases  in  this  city.  The  percentage  of  blind  babies  shows  a 
decided  decrease  since  the  inauguration  of  this  work.  We  have  had  a  few 
eases  of  partial  blindness  in  this  city  during  the  past  few  3'ears,  but  all  these 
5,  as  a  rule,  were  the  result  of  neglect  on  the  part  of  the  attending  phy- 
sician or  ignorance  of  the  family  in  earing  for  eases  and  failing  to  report 
same.  These  cases  especially  have  been  prosecuted  by  this  department  for 
failure  to  comply  with  the  law. 

The  campaign  of  the   State  Board  of  Health  began  in  1909  when 
•halniia  neonatorum  was  made  a  reportable  disease.    In  1910  special 
circulars  were  sent  to  every  physician  of  the  State  and  to  local  boards 
of  health,  and  a  third  circular  was  sent  in  1911  in  connection  with  in- 
formation concerning  other  communicable  dise?- 

In  1910,  furthermore,  in  response  to  chapter  458  of  the  Acts  of  that 

year,  the  State  Board  of  Health  has  furnished,  free  of  cost  to  physicians 

1  under  the  laws  of  the  Commonwealth,  a  prophylactic  outfit 

-;=ting  of  a  special  dropper  containing  nitrate  of  silver  in  1  per  cent. 
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solution.  Furthermore,  a  system  somewhat  similar  to  that  of  the  Boston 
board  of  health  has  been  carried  out  in  other  communities  of  the  State. 

We  are  fortunate  in  Massachusetts  in  having  a  corps  of  what  is  known 
as  State  Inspectors  of  Health.  The  State  is  divided  into  12  districts,  and 
over  each  of  these  districts  presides  one  of  these  State  Inspectors.  It  is 
his  duty  to  keep  in  touch  with  his  district  as  regards  all  communicable 
diseases,  but  in  relation  to  ophthalmia  neonatorum  he  is  required  to 
exercise  especial  activity.  Local  boards  of  health  are  required  to  report 
cases  of  ophthalmia  neonatorum  to  the  State  Board  of  Health  within 
twenty-four  hours.  As  a  matter  of  courtesy,  furthermore,  most  local 
boards  of  health  send  duplicate  cards  to  the  State  Inspector  of  Health  of 
the  district  in  which  their  town  lies.  Moreover,  in  some  instances,  it  is 
customary  for  the  local  board  to  notify  the  State  Inspector  by  telephone, 
so  that  the  State  Inspector  of  Health  has  knowledge  of  such  cases  very 
early  in  their  course.  In  any  event,  notice  is  sent  by  telegraph  from  the 
State  House  in  Boston  as  soon  as  notice  of  the  case  is  received.  It  is 
the  duty  of  the  State  Inspector  of  Health  to  investigate  these  cases  im- 
mediately in  order  to  learn  whether  they  are  having  proper  care,  and  he 
makes  a  report  to  the  State  Board  of  Health  upon  a  special  blank.  If  the 
case  is  not  receiving  proper  care  he  makes  every  effort  to  the  end  that  the 
case  be  brought  under  expert  treatment.  His  power  is,  however,  entirely 
advisory,  and  he  must  accomplish  his  end  through  sympathetic  action  of 
the  local  board  of  health  and  the  attending  physician.  He  must,  further- 
more, keep  in  touch  with  the  case  and  render  a  report  as  to  its  final 
condition. 

The  figures  for  1912  are  not  yet  available,  but  325  such  cases  were 
investigated  by  the  State  representatives  in  1911.  Of  these  325  cases, 
133  were  reported  within  the  legal  time,  27  within  forty-eight  hours, 
and  146  within  a  longer  space  of  time.  This  is  not  a  very  good  showing 
as  far  as  compliance  with  the  law  is  concerned,  but  I  am  sure  that  the 
1912  figures  will  be  much  better. 

That  the  efforts  of  our  inspectors  are  of tentimes '  of  great  value  is 
shown  by  some  typical  instances  :  — 

1.  An  infant  was  found  with  badly  inflamed  eyes.  He  was  not  re- 
ceiving the  proper  care.  Two  days  had  elapsed  between  the  visit  of  the 
physician  and  the  report  of  the  case  to  the  local  board  of  health.  The  at- 
tention of  the  local  board  of  health  was  directed  to  the  case,  and  the 
child  was  sent  to  the  hospital  where  it  received  proper  treatment.  If  the 
conditions  which  were  found  at  the  time  of  the  visit  had  been  allowed  to 
continue  there  is  reason  to  believe  that  the  child's  eyesight  would  have 
been  destroyed. 

2.  A  case  was  found  improperly  treated  by  a  private  physician.     The 
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disease  was  progressing  unfavorably,  and  at  the  advice  of  the  State  In- 
spector of  Health  expert  treatment  was  obtained.  The  child  completely 
recovered. 

3.  A  case  was  found  in  which  the  disease  originally  affecting  one  eye 
had,  in  consequence  of  improper  care,  spread  to  the  other  eye.  The 
conditions  were  immediately  brought  to  the  attention  of  the  local  board 
of  health.  The  child  was  removed  to  the  hospital,  where,  under  proper 
treatment,  the  sight  of  one  eye  was  saved.  Unfortunately,  a  corneal  ulcer 
had  destroyed  the  sight  of  the  other  eye. 

4.  A  case  was  found  in  which  the  disease  was  progressing  unfavorably. 
No  prophylactic  had  been  used  at  the  time  of  birth.  There  was  a  delay  of 
four  days  in  reporting  the  case  to  the  local  board  of  health  by  the  attend- 
ing physician,  and  the  treatment  was  inadequate.  The  local  board  of 
health  was  urged  to  take  immediate  action.  The  infant  was  placed  under 
the  care  of  a  competent  physician,  and  a  trained  nurse  was  put  in  charge. 

■  The  child  completely  recovered. 

5.  Improper  treatment  and  lack  of  care  were  in  evidence  in  a  case 
which  was  visited.  No  prophylactic  had  been  used  at  the  time  of  birth, 
and  there  was  a  delay  of  two  days  before  the  physician  reported  the  case 
to  the  local  board  of  health.  The  attention  of  the  board  of  health  was 
called  to  these  conditions,  proper  treatment  was  instituted,  and  the 
eyes  of  the  child  were  saved. 

6.  In  another  case  no  prophylactic  had  been  used  at  the  time  of  birth 
by  the  physician,  and  four  days  had  been  allowed  to  elapse  before  re- 
porting the  case  to  the  local  board  of  health.  The  child's  eyes  were 
found  to  be  badly  inflamed,  with  a  heavy  purulent  discharge.  The  con- 
ditions were  brought  to  the  attention  of  the  local  board  of  health,  proper 
treatment  was  instituted,  and  the  child's  eyes  were  saved. 

As  I  have  stated  already,  prosecutions  have  been  brought  in  a  number 
of  instances  by  the  Boston  board  of  health.  Other  boards  of  health, 
however,  have  been  less  active  in  this  line,  and  the  State  Board  of  Health 
has  made  no  such'  prosecutions,  the  offence  being  primarily  against  the 
local  board.  Considerable  assistance,  however,  has  been  lent  by  the  Massa- 
chusetts Society  for  the  Prevention  of  Cruelty  to  Children,  which  has 
taken  upon  itself  such  prosecutions. 

Some  of  our  other  cities,  such  as  Fall  River,  New  Bedford,  Brockton, 
Fitchburg,  Worcester  and  Springfield,  have  inaugurated  systems  along 
lines  similar  to  that  carried  out  in  Boston,  and  it  is  hoped  that  the  good 
work  from  now  on  will  be  pushed  rapidly. 

Another  extension  of  this  follow-up  work  has  become  possible,  further- 
more, through  the  action  of  the  State  Board  of  Charity  in  requiring  that 
all  lying-in  hospitals  licensed  by  it  should  use  at  the  time  of  birth  a 
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prophylactic  approved  by  the  State  Board  of  Health,  and  by  requiring, 
also,  that  said  hospitals  must  report  to  the  State  Board  of  Health  within 
six  hours  cases  of  ophthalmia  neonatorum  which  have  been  treated  in 
the  hospital,  and  which  have  been  discharged  to  their  homes  or  other 
localities.  The  State  Board  of  Health  on  receiving  such  report  either 
notifies  the  local  board  of  health  of  the  destination  of  such  child,  or,  in 
case  the  local  board  of  health  takes  no  special  interest  in  such  matters,  in- 
vestigates the  case  itself  through  the  State  Inspector  of  Health  in  order 
to  see  that  untoward  results  do  not  occur  through  lack  of  supervision. 

In  any  campaign  against  ophthalmia  neonatorum  early  birth  returns 
are  of  the  greatest  importance.  The  Legislature  of  1912  helped  our  cam- 
paign along  by  requiring  a  preliminary  birth  return  within  forty-eight 
hours,  and  by  empowering  the  Secretary  of  the  Commonwealth  to  place 
information  concerning  ophthalmia  neonatorum  on  the  birth  certificate. 
At  the  top  of  this  certificate  in  red  ink  the  physician  or  midwife  is 
warned  that  inflammation  of  the  eyes  must  be  reported  immediately  to  the 
Board  of  Health.  Concerning  midwives,  —  we  have  them  in  our  midst 
although  they  have  no  legal  status.  Investigation  shows,  however,  that 
they  have  played  little  part  in  the  bad  cases  of  ophthalmia  neonatorum. 
The  chief  offenders  seem  rather  to  have  been  physicians  oftentimes  in 
good  standing. 

A  few  words  as  to  our  prophylactic  outfit.  This,  as  you  see,  consists 
of  a  so-called  Steanrs  dropper  containing  a  1  per  cent,  solution  of  nitrate 
of  silver.  This  outfit  has  worked  satisfactorily  with  us,  the  one  possible 
criticism  being  that  sometimes  small  flakes  of  paraffme  become  loosened 
from  about  the  rubber  cork.  "We  never  have  heard,  however,  of  any 
especial  trouble  arising  from  these  small  flakes  of  paraffme.  This  outfit 
has  been  criticized  by  some  because  of  the  possible  danger  of  transferring 
infectious  material  on  the  end  of  the  dropper  from  a  diseased  eye  to  a 
well  eye.  Experiments,  however,  carried  on  in  our  bacteriological  labo- 
ratory with  pure  cultures,  not  only  of  the  gonococcus,  but  also  of  a  much 
more  resistant  organism,  staphylococcus  aureus,  have  shown  that  this 
danger  is  apparent  and  not  real. 

We  are  much  encouraged  by  the  results  of  our  campaign  in  Massachu- 
setts. The  Perkins  Institution  for  the  Blind,  our  largest  institution 
devoted  to  this  especial  need,  has  become  so  convinced  that  its  labors  in 
the  future  are  to  be  curtailed  rather  than  extended  that  it  has  actually 
canceled  contracts  for  an  extension  of  its  plant,  being  certain  that  the 
demand  for  its  services  is  to  decrease  rather  than  increase. 

In  this  connection,  moreover,  the  following  quotation  from  the  fifth 
annual  report  of  the  social  service  work  at  the  Massachusetts  Eye  and 
Ear  Infirmary  is  of  interest :  — 
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Cases  of  Ophthalmia  Neonatorum  studied,  1907-12. 


Year. 


Number  made 

Blind  or 
Partially  Blind. 


1907-08, 
1908-09, 
1909-10, 
1910-11, 
1911-12, 


These  tables  are  all  encouraging  ones.  In  the  four  years'  summaiy  as 
given  in  last  year's  report  it  will  be  seen  that  in  17  per  cent,  of  the  total 
number  of  eases  there  was  involvement  of  the  cornea  on  admission.  Of  the 
number  admitted  in  1911-12  there  was  involvement  of  the  cornea  in  only  10 
per  cent.     Of  the  number  admitted  1  is  totally  blind. 

As  the  campaign  of  education  carried  on  by  the  Massachusetts  Commission 
for  the  Blind  and  the  State  Board  of  Health  becomes  more  far-reaching,  we 
find  the  babies  being  sent  to  the  infirmary  earlier  in  the  course  of  the  disease 
and  earlier  in  the  life  of  the  baby,  —  in  one  case  the  baby  was  said  to  be  only 
six  hours  old.  Whereas  in  1908-09,  5  cases  were  sent  in  by  boards  of  health, 
in  1911-12  we  find  the  boards  of  health  in  12  cities  and  towns  sending  cases 
to  the  infirmary,  —  a  slow  but  sure  gain. 

Furthermore,  I  am  assured  by  Mr.  Henry  Copley  Greene,  field  agent 
for  the  Commission  for  the  Blind,  that  whereas  three  years  ago  10  per 
cent,  of  the  new  cases  of  blindness  in  Massachusetts  could  be  traced  to 
ophthalmia  neonatorum,  we  have  reached  a  point  in  this  short  space  of 
time  where  but  2  per  cent,  of  such  blindness  can  be  charged  up  to  this 
disease. 

In  another  place,  a  few  years  ago,  I  had  occasion  to  say  that  health 
officers  rarely  have  the  pleasure  of  seeing  such  large  results  achieved  in 
so  short  a  space  of  time  as  has  been  secured  in.  the  Massachusetts  cam- 
paign against  ophthalmia  neonatorum.  It  is  difficult  to  apportion  accu- 
rately the  credit  due  to  each  of  the  agencies  concerned  in  this  campaign. 
It  is  better  not  to  attempt  such  an  apportionment,  but  to  put  the  splendid 
results  down  to  well-planned  and  efficient  team  work. 


SIXTH  ANNUAL  REPORT 


WOKK  OF  THE  STATE  INSPECTORS  OF  HEALTH. 


By  the  Assistant  to  the  Secretary  of  the  Board. 
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Sixth  Annual  Keport  on  the  Work  of  the  State 
Inspectors  of  Health. 


By  the  Assistant  to  the  Secretary  of  the  Board. 


The  Legislature  of  1912  enacted  a  law  creating  a  State  Board  of  Labor 
and  Industries,  and  all  duties  of  the  State  Inspectors  of  Health  relative 
to  the  enforcement  of  laws  in  factories,  workshops  and  mercantile  estab- 
lishments were  transferred  to  that  Board,  which  is  to  take  up  its  work 
on  June  1,  1913.  During  the  present  year,  also,  the  State  Board  of 
Health  reduced  the  number  of  health  districts  from  14  to  12. 

The  creation  of  the  new  Board  will  change  in  a  large  measure  the 
work  of  the  State  Inspectors  of  Health,  and  will  enable  them  to  give 
their  time  in  a  greater  measure  than  they  have  been  able  to  do  previously 
to  the  all-important  field  of  investigation  of  the  occurrence  of  diseases 
dangerous  to  the  public  health  and  to  co-operating  with  local  health 
authorities  in  the  control  of  such  diseases. 

Of  the  duties  imposed  on  the  State  Inspectors  of  Health  by  the 
original  act  of  1907,  and  by  subsequent  legislation,  the  following  are, 
by  the  act  of  the  Legislature  of  1912,  transferred  to  the  State  Board  of 
Labor  and  Industries :  — 

To  inspect  and  license  tenement-house  workrooms  where  work  is  done  on 
wearing  apparel  (chapter  537,  Acts  of  1907). 

To  enforce  the  provisions  relative  to  the  proper  water-closets  and  seats  for 
women  in  mercantile  establishments  (chapter  537,  Acts  of  1907). 

To  enforce  all  laws  in  factories  and  workshops  relative  to  conditions  affect- 
ing the  health  of  persons  employed  in  them  (chapter  537,  Acts  of  1907),  in- 
cluding the  requirements  as  to  cleanliness;  the  provision  for  mechanical 
ventilating  apparatus;  the  protection  of  employees  against  dust  caused  by 
occupational  processes;  and  the  provision  for  adequate  washing  facilities  and 
water  closets  in  foundries. 

To  investigate  lighting  conditions  in  factories  and  workshops  and  eye  in- 
juries to  the  operatives  (chapter  603,  Acts  of  1911). 

To  enforce  the  laws  relative  to  the  purity  and  use  of  water  for  humidify- 
ing purposes,  and  the  regulation  of  humidity  and  temperature  of  the  at- 
mosphere in  textile  factories  (chapter  543,  Acts  of  1910). 
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To  prohibit  the  use  of  suction  shuttles  in  factories  (chapter  281,  Acts 
of  1911). 

To  make  rules  relating  to  the  employment  of  women  in  core  rooms  (chapter 
653,  Acts  of  1912). 

To  inform  themselves  concerning  the  health  of  all  minors  employed  in  fac- 
tories (chapter  537,  Acts  of  1907). 

To  exclude  minors  from  occupations  injurious  to  health  (chapter  404,  Acts 
of  1910). 

The  duties  of  the  State  Inspectors  of  Health,  when  the  law  creating 
the  State  Board  of  Labor  and  Industries  goes  into  effect,  may  be  sum- 
marized briefly  as  follows :  — 

To  gather  information  concerning  all  influences  that  are  or  may  be  danger- 
ous to  the  public  health  (chapter  537,  Acts  of  1907). 

To  gather  all  information  possible  concerning  the  prevalence  of  tuberculosis 
and  other  diseases  dangerous  to  the  public  health  (chapter  537,  Acts  of  1907). 

To  disseminate  knowledge  as  to  the  best  methods  of  preventing  the  spread 
of  such  diseases  and  to  take  such  steps  as  shall  be  deemed  advisable  for  their 
eradication  (chapter  537,  Acts  of  1907). 

To  aid  the  State  Board  of  Health  in  the  enforcement  of  laws  relative  to 
the  maintenance  of  isolation  hospitals,  tuberculosis  hospitals  and  tuberculosis 
dispensaries  (chapter  613,  Acts  of  1911,  as  amended  by  chapter  151,  Acts 
of  1912). 

To  assist  the  State  Board  of  Health  in  the  enforcement  of  laws  relative  to 
furnishing  drinking  water  on  passenger  trains  (chapter  531,  Acts  of  1913). 

To  make  such  examinations  of  school  buildings  as  in  the  opinion  of  the 
State  Board  of  Health  the  protection  of  the  health  of  the  pupils  may  require. 

To  inspect  police  station  houses,  lockups,  houses  of  detention,  jails,  houses 
of  correction,  prisons  and  reformatories  (chapter  405,  Acts  of  1910,  as 
amended  by  chapter  282,  Acts  of  1911). 

To  perform  such  duties  as  the  State  Board  of  Health  may  impose  upon 
them  from  time  to  time  (chapter  537,  Acts  of  1907). 

The  work  of  the  State  Inspectors  of  Health  relating  to  diseases  dan- 
gerous to  the  public  health,  the  investigation  of  their  occurrence,  the  in- 
vestigation of  outbreaks  of  such  diseases,  and  the  co-operation  with  local 
boards  of  health  are  the  duties  that  require,  more  than  any  of  the  others, 
the  greatest  outlay  of  expenses.  As  a  matter  of  fact,  the  special  appro- 
priations that  have  been  made  by  the  Legislature  for  the  carrying  out  of 
specific  acts,  such  as  the  inspection  of  police  stations,  lockups,  etc.,  the 
investigation  of  lighting  of  factories  and  eye  injuries,  the  regulation  of 
humidity  in  textile  factories,  have  all  been  appropriated  in  such  a  man- 
ner that  they  could  be  used  together  with  the  other  expenditures  for  the 
work  of  the  State  Inspectors  of  Health.    The  work  has  been  so  arranged 
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that  these  duties  could  be  earned  out  in  the  various  cities  and  towns 
while  the  State  Inspectors  of  Healtii  happened  to  be  engaged  in  other 
work  in  such  cities  and  towns.  The  inspection  of  police  stations,  for 
instance,  in  any  city  or  town  was  done,  as  a  rule,  while  the  inspector 
visited  that  place  for  the  purpose  of  investigating  the  occurrence  of 
i  em  s  dangerous  to  the  public  health,  or  while  inspecting  factories 
in  that  particular  neighborhood.  Similarly,  the  investigation  of  lighting 
in  factories  and  the  regulation  of  humidity  in  textile  mills  was  done  in- 
cidentally in  connection  with  other  work. 

1  n  the  reports  dealing  with  the  work  of  the  State  Inspectors  of  Health 
it  has  been  repeatedly  pointed  out  that  their  most  important  duties  are 
those  that  deal  with  communicable  diseases,  and  that  this  work  has  been 
limited  on  account  of  the  small  appropriation  and  the  numerous  other 
duties  that  were  imposed  upon  the  State  Inspectors  of  Health. 

With  the  creation  of  the  new  State  Board  of  Labor  and  Industries  the 
duties  of  the  State  Inspectors  of  Health  have  thus  been  materially  dimin- 
ished, and  they  will  consequently  be  enabled  to  devote  the  much  desired 
time  to  communicable  diseases,  and  to  act  as  intermediaries  between  the 
State  Board  of  Health  and  the  local  health  authorities,  thus  making  the 
resources  of  the  State  available  to  the  small  communities  throughout 
the  State. 

In  view,  however,  of  the  greatly  diminished  duties  of  the  State  In- 
spectors of  Health,  and  while  the  work  on  communicable  diseases  is  being 
developed  and  strengthened,  it  was  deemed  advisable  in  the  interest  of 
efficiency  to  reduce  the  number  of  State  Inspectors  of  Health  to  twelve. 
Of  the  eleven  State  Inspectors  of  Health  whose  terms  expired  in  July, 
1912,  eight  men  were  recommended  for  reappointment.  The  eight  men 
that  were  recommended  for  reappointment  were  chosen  because  they  have 
shown  by  their  previous  work  that  they  possess  those  qualities  essential 
for  efficient  epidemiological  work.  In  selecting  men  for  doing  work  in 
communicable  diseases  the  following  qualifications  were  kept  in  mind : 
a  thorough  familiarity  with  the  most  recent  advances  in  our  knowledge 
of  communicable  diseases:  good,  sound  judgment;  conscientiousness  and 
care  in  obtaining  facts ;  and  last  but  not  least  the  possession  of  tact.  The 
men  who  showed  that  they  possessed  in  the  greatest  measure  those  quali- 
ties were  recommended  for  reappointment. 

To  summarize  briefly,  the  reduction  of  the  number  of  health  districts 
was  deemed  advisable  on  account  of  the  reduction  of  the  duties  of  the 
State  Inspectors  of  Health,  the  increased  amount  of  money  necessary  to 
develop  the  work  in  communicable  diseases,  and  the  selection  of  men 
who  have  shown  by  their  previous  work  to  possess  the  necessary  qualifi- 
cations to  do  such  work  efficientlv. 
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The  following  is  a  list  of  the  new  health  districts  and  the  State  In- 
spectors of  Health  : 1  — 

The  Southern  Bay  and  Cape  Health  District,  Dr.  Adam  S.  MaeKnight. 

The  South  Midland  Health  District,  Dr.  Elliott  Washburn. 

The  Midland  Health  District,  Dr.  William  W.  Walcott. 

The  Massachusetts  Bay  Health  District,  Dr.  Harry  Linenthal. 

The  North  Metropolitan  Health  District,  Dr.  Frank  L.  Morse. 

The  Northeastern  Health  District,  Dr.  William  HaU  Coon. 

The  North  Midland  Health  District,  Dr.  Charles  E.  Simpson. 

The  North  Central  Health  District,  Dr.  Lewis  Fish. 

The  South  Central  Health  District,  Dr.  Melvin  G.  Overlock. 

The  Southern  Connecticut  Valley  Health  District,  Dr.  James  V.  W.  Boyd. 

The  Northern  Connecticut  Valley  Health  District,  Dr.  John  S.  Hitchcock. 

The  Berkshire  Health  District,  Dr.  Lyman  A.  Jones. 

DISEASES  DANGEROUS   TO   THE   PUBLIC   HEALTH. 
General  Considerations. 

In  order  to  diminish  the  spread  of  communicable  diseases  there  must 
be  proper  isolation  of  persons  ill  with  such  diseases.  Among  persons 
who  are  in  comfortable  circumstances,  living  in  comfortable  homes,  it 
may  be  possible  to  isolate  the  patients  properly  at  their  homes  and  to 
keep  them  under  strict  isolation  until  the  danger  of  other  persons  con- 
tracting the  disease  by  direct  or  indirect  contact  is  practically  eliminated. 
Inasmuch,  however,  as  almost  every  community  has  some  poor  people 
living  under  conditions  which  make  proper  isolation  in  the  home  im- 
practicable, if  not  impossible,  and  inasmuch  as  many  persons  are  igno- 
rant of  the  ways  in  which  infectious  diseases  spread,  and  consequently 
fail  to  appreciate  the  need  of  strict  isolation  and  quarantine,  it  is  essen- 
tial that  hospitals  or  places  be  provided,  or  that  some  suitable  provision 
be  made  within  reasonable  access  to  every  community,  for  the  isolation 
of  those  persons  who  cannot  be  properly  cared  for  in  their  homes. 

The  public  should  recognize,  however,  that  the  provision  of  such  hos- 
pitals or  places  is  but  one  step  towards  the  solution  of  the  difficulties 
arising  in  the  attempt  to  control  the  spread  of  communicable  diseases. 
What  is  most  essential  is  the  careful  investigation  by  the  local  board  of 
health  of  each  person  stricken  with  a  communicable  disease.  The  inves- 
tigation should  be  made  immediately  on  the  report  of  the  disease  by  the 
attending  physician,  a  member  of  the  household  or  the  person  having 

1  The  Governor  and  Council  have  not  yet  confirmed  the  appointments  made  by  the  State  Board  of 
Health  in  July.  In  the  South  Central  Health  District  a  new  State  Inspector  of  Health  has  been 
appointed,  but  on  account  of  the  failure  of  the  Governor  and  Council  to  act  in  the  matter,  the 
former  State  Inspector  of  Health  still  continues  to  hold  office. 
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charge  of  the  patient.  There  should  be  a  reasonably  careful  supervision 
of  isolation  and  quarantine  during  the  entire  course  of  the  disease.  In 
order  to  prevent  the  spread  of  infection  in  cases  where  proper  isolation 
cannot  be  obtained  at  home,  the  local  board  of  health  should  cause  the 
infected  person  to  be  removed  to  a  hospital  or  place  where  proper  isola- 
tion can  be  obtained,  provided  the  removal  can  be  without  danger  to 
the  patient's  health.  Otherwise,  the  house  or  place  in  which  the  patient 
remains  should  be  considered  as  a  hospital,  and  all  persons  residing 
there,  or  in  any  way  connected  therewith,  should  be  subject  to  the  regu- 
lations of  the  said  local  board.  Such  action  is  in  accordance  with  exist- 
ing provisions  of  law.  It  is  quite  possible  that  if  such  action  were  taken 
by  local  boards  of  health  in  all  cases  of  diseases  dangerous  to  the  public 
health  they  would  begin  to  see  the  need  more  than  they  do  now  of  a 
hospital  or  suitable  place  of  reception  of  the  sick  who  cannot  be  properly 
isolated  in  their  homes. 

Tuberculosis. 

Shortly  after  the  enactment  of  chapter  613,  Acts  of  1911,  an  inquiry 
was  made  by  the  State  Inspectors  of  Health  as  to  local  hospital  pro- 
visions throughout  the  Commonwealth,  specifically  as  to  (1)  what  cities 
and  towns  were  at  that  time  maintaining  one  or  more  isolation  hospitals, 
including  a  tuberculosis  hospital  or  tuberculosis  wards:  (2)  what  two 
or  more  adjoining  towns  and  city  or  contiguous  towns  were  maintaining 
such  hospitals  in  common;  and  (3)  what  cities  or  towns  should  be  re- 
quested (a)  to  establish  and  maintain  such  hospitals,  or  (b)  to  establish 
and  maintain  such  hospitals  in  common. 

As  the  result  of  such  conferences  and  personal  interviews  with  local 
boards  of  health,  city  and  town  governing  boards  or  officials,  including 
some  city  and  town  solicitors,  local  physicians,  including  some  city  phy- 
sicians, and  various  representative  citizens,  for  example,  leading  busi- 
ness men,  members  of  school  committees,  district  nurses,  secretaries  or 
members  of  tuberculosis  associations  or  private  relief  organizations  or 
improvement  associations,  members  of  local  hospital  staffs,  representa- 
tives of  women's  organizations,  and  others,  the  State  Board  of  Health 
are  in  possession  of  the  facts  as  to  existing  local  hospital  provisions  in 
every  city  of  the  Commonwealth,  in  all  the  larger  towns,  in  nearly  all  the 
smaller  towns  with  a  population  of  two  thousand  inhabitants  or  over, 
and  in  many  of  the  smallest  towns. 

The  report  of  the  State  Inspectors  of  Health  as  to  existing  provisions 
or  methods  relating  to  the  care  of  persons  ill  with  communicable  diseases 
in  the  cities  and  towns  of  the  Commonwealth  was  published  in  the 
monthly  bulletin  of  February,  1012.     The  above  report  shows  that  there 
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are  various  methods  iu  use  depending  somewhat  upon  the  population,  the 
number  of  inhabitants,  whether  American  or  foreign,  the  locality,  its 
character,  whether  farming,  industrial  or  residential,  and  the  general 
sanitary  conditions  prevalent,  notably  the  housing  conditions.  Obviously, 
while  in  some  localities  a  large  proportion  of  patients  ill  with  diseases 
dangerous  to  the  public  health  may  be  properly  cared  for  at  their  homes, 
in  others  —  owing  to  congested  districts  and  bad  housing  conditions  — 
such  methods  would  be  impracticable  and  indeed  useless  in  order  to  pre- 
vent the  spread  of  infection. 

The  Need  of  Isolation  Hospitals. 

In  the  larger  centers  of  population,  such  as  cities  where  there  are  in- 
dustrial centers,  and  where  a  certain  portion  of  the  population  lives  under 
conditions  of  congestion  in  tenement  districts,  a  hospital  where  persons 
ill  with  communicable  diseases  may  be  isolated  is  an  urgent  need.  Proper 
isolation  of  the  sick  cannot  be  maintained  in  many  homes  in  the  con- 
gested districts,  and  every  case  of  a  communicable  disease  in  these 
homes  is  a  source  of  infection  which  may  give  rise  to  new  cases,  either 
by  direct  contact  between  the  sick  and  the  well,  or  by  some  infected 
person,  e.g.,  healthy  carriers,  or  things  acting  as  intermediaries.  When 
needy  patients  ill  with  a  communicable  disease  are  cared  for  at  home 
where  living  conditions  are  unfavorable,  it  usually  happens  that  some 
other  members  of  the  family  contract  the  disease.  The  removal  of  such 
patients  to  a  hospital,  therefore,  and  the  proper  isolation  of  the  patients, 
would  not  only  diminish  the  number  of  cases  of  communicable  diseases, 
but  would  also  result  in  an  economic  saviDg  to  the  community,  since,  by 
the  removal  of  the  sick  ones  from  the  homes,  the  wage  earners  gain 
their  freedom  to  pursue  their  occupations  and  the  school  children  are 
allowed  to  continue  attending  school.  The  loss  of  school  attendance  by 
healthy  children  in  consequence  of  the  occurrence  of  a  communicable 
disease  is  considerable.  In  one  tenement  house,  for  instance,  where 
there  were  many  school  children,  a  ease  of  diphtheria  occurred.  All  the 
children  in  the  tenement  were  excluded  from  school,  and  in  consequence 
thereof  the  total  loss  of  schooling  amounted  to  fifty-two  weeks. 

In  certain  manufacturing  communities  the  death  rate  from  tubercu- 
losis is  larger  than  that  which  occurs  in  a  community  with  approximately 
the  same  number  of  inhabitants  where  the  people  are  more  of  the  resi- 
dential type.  The  former  place,  in  other  words,  is  one  which  should  be 
equipped  with  a  hospital  for  the  care  of  persons  ill  with  communicable 
diseases,  whereas  the  necessity  of  such  a  hospital  in  the  latter  place  is 
not  so  apparent.     Before  requesting  cities  to  establish  and  constantly 
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maintain  an  isolation  hospital  of  their  own,  it  is  necessary  to  make  a 
preliminary  survey  of  all  the  communities  in  the  State  to  determine 
their  various  needs,  in  order  that  the  request  of  the  State  Board  of 
Health  may  he  reasonable  and  warrant  the  expense  which  will  necessa- 
rily be  involved  in  the  establishment  of  such  hospitals.  Among  the  facts 
which  are  ascertained  are  (a)  the  prevalence  of  communicable  diseases 
in  a  given  community;  (b)  the  number  of  cases  annually  reported;  (c) 
the  frequency  of  unreported  cases  (approximately)  stated;  (d)  the  num- 
ber of  deaths,  especially  from  tuberculosis;  (e)  the  proportion  of  pa- 
tients which  cannot  be  looked  after  properly  in  their  own  homes,  espe- 
cially patients  ill  with  diphtheria,  scarlet  fever  and  tuberculosis;  (/) 
the  number  of  patients  for  whose  care  the  city  must  pay;  (g)  the  number 
of  patients  who  would  be  likely  to  go  to  a  hospital  if  one  were  accessi- 
ble; (h)  whether  there  are  any  existing  establishments,  private  or  pub- 
lic, either  within  that  community  or  in  neighboring  communities,  where 
patients  ill  with  a  communicable  disease  can  be  cared  for;  (i)  the  diffi- 
culties experienced  in  getting  patients  ill  with  tuberculosis  to  go  to  a 
State  hospital;  and  (/)  the  number  of  patients  ill  with  tuberculosis 
which  the  community  has  to  pay  for  in  the  State  sanatoria.  The  finan- 
cial condition  of  the  community  and  other  needs,  for  example,  as  to 
water  supply  and  sewerage  systems,  must  be  taken  into  consideration  in 
order  that  no  hardship  may  result. 

Arrangements  between  Cities  or  betv:een  Cities  and  Towns  for  the 
Care  of  Persons  III  with  Communicable  Diseases. 
An  isolation  hospital  established  in  a  city  might  well  serve  as  a  center 
for  surrounding  towns,  to  which  they  might  send  such  patients  as  need 
hospital  care,  or  as  cannot  be  properly  isolated  in  their  homes.  Al- 
though cities,  as  a  rule,  do  not  wish  to  enter  into  agreements  with 
neighboring  towns  for  the  establishment  and  maintenance  in  common 
of  an  isolation  hospital,  yet  they  are  generally  willing  to  accept  pa- 
tients from  other  towns  or  cities  at  a  stipulated  fee.  An  example  of  an 
exceedingly  practical  arrangement  between  a  city  and  surrounding  cities 
and  towns  is  that  of  the  city  of  Somerville.  This  city  maintains, 
through  its  board  of  health,  an  institution  for  the  care  of  scarlet  fever 
and  diphtheria  patients.  This  building  also  has  a  ward  for  the  care 
of  persons  ill  with  tuberculosis.  The  scarlet  fever  ward  has  a  normal 
capacity  of  35  patients,  the  diphtheria  ward  25  patients,  and  the  tuber- 
culosis ward  24  patients.  The  capacity  of  all  wards  may  be  increased 
temporarily  if  occasion  demands.  The  institution  is  practically  self-sup- 
porting from  a  financial  point  of  view;  it  receives  a  small  annual  appro- 
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priation  from  the  city  for  maintenance,  in  addition  to  the  funds  col- 
lected from  patients  having  settlements  in  other  cities  and  towns  and 
from  the  State,  together  with  the  income  from  private  patients.  When 
the  hospital  was  opened,  communications  were  sent  to  the  adjoining 
cities  and  towns,  not  necessarily  contiguous  but  within  a  radius  of  8 
or  10  miles,  informing  them  that  patients  ill  with  communicable  dis- 
eases in  the  said  cities  and  towns  requiring  hospital  treatment  could  be 
cared  for  upon  the  payment  of  $15  per  week  if  the  disease  was  scarlet 
fever,  and  of  $10  per  week  if  the  disease  was  tuberculosis.  Since  the 
opening  of  the  hospital,  patients  have  been  received  from  Arlington, 
Cambridge,  Everett,  Maiden,  Medford,  Norwood,  Winchester  and  Wo- 
burn,  and  it  appears  that  all  of  the  several  communities  have  been  well 
satisfied  with  the  existing  arrangements  and  the  care  of  the  patients. 

As  to  the  establishment  and  maintenance  of  hospitals  in  common, 
no  such  arrangement  has  yet  been  entered  into.  One  city  has  suggested 
that  in  order  for  such  an  arrangement  to  be  made  the  city  would  expect 
the  towns  to  pay  a  proportionate  amount  of  the  cost  of  establishing  and 
maintaining  the  hospital,  which  would  be  expressed  by  the  ratios  of 
population  between  each  town  and  the  city. 

A  few  cities,  through  their  local  representatives,  have  expressed  an 
unwillingness  to  permit  outside  towns  to  send  patients  ill  with  tuber- 
culosis to  their  hospitals  under  any  conditions,  including  "  the  estab- 
lishment and  maintenance  of  a  hospital  in  common." 

As  to  the  Need  of  Hospital  Provisions  for  Towns. 

In  the  smaller  communities  the  need  of  an  isolation  hospital  is  often 
not  apparent.  Cases  of  communicable  diseases  in  some  localities  are 
few  in  number,  and  when  they  do  occur  they  can,  as  a  rule,  be  satisfac- 
torily isolated  in  their  homes.  The  establishment  of  isolation  hospitals 
in  some  communities  would  be  unwarranted,  inasmuch  as  the  hospitals 
would  have  to  be  closed  for  the  greater  part  of  the  time  for  lack  of 
patients. 

Many  of  the  larger  towns,  on  the  other  hand,  especially  the  manu- 
facturing centers,  would  greatly  profit  by  having  reasonable  access  to  an 
isolation  hospital,  although  the  need  for  such  a  hospital  may  not  war- 
rant the  establishment  of  one  by  each  town. 

The  reasonable  access  to  a  well-maintained  isolation  hospital  would 
prove  in  many  small  communities,  as  in  our  cities,  an  educational  factor 
resulting  in  the  recognition,  not  only  by  the  poor  but  by  some  of  the 
well-to-do  patients,  of  the  fact  that  communicable  diseases  can  be  better 
treated  in  isolation  hospitals  than  in  their  own  homes.  The  establish- 
ment of  hospitals,  however,  offers  certain  difficulties. 


No.  34.]  STATE  INSPECTORS  OF  HEALTH.  597 

Difficulties  of  establishing  and  maintaining  Isolation  Hospitals  by  Towns. 

The  larger  towns  could  advantageously  use  a  good  isolation  hospital 
at  times,  but  the  expense  of  establishment  and  maintenance  might  be  too 
great  a  burden,  unless  it  was  borne  as  the  result  of  the  combined  action 
of  several  towns.  Even  then  there  are  difficulties  involved  which  might 
prevent  the  successful  maintenance  of  such  a  hospital.  In  many  in- 
stances the  establishment  and  maintenance  of  a  hospital  would  result 
in  placing  a  heavy  burden  on  towns  even  if  several  towns  co-operated. 

The  prevailing  sentiment  throughout  the  towns  was  that  the  tax  rate 
was  high,  and  that  the  taxpayers  would  protest  against  additional  bur- 
dens. Two  towns,  for  example,  are  to  expend  large  sums  of  money  for 
sewerage  systems,  the  townspeople  claiming  that  a  sewerage  system  is  of 
greater  importance  and  more  urgently  needed  than  an  isolation  hos- 
pital. 

The  adjustment  of  expense  between  various  towns  for  the  establish- 
ment and  constant  maintenance  of  an  isolation  hospital  would,  it  was 
thought,  be  a  matter  of  difficulty  and  cause  friction.  It  was  suggested 
that  the  cost  of  establishment  should  be  in  proportion  to  the  respective 
populations,  while  the  cost  of  maintenance  should  be  in  proportion  to  the 
number  of  persons  sent  to  the  hospital.  It  was  asserted  that  some  towns 
would  not  send  patients  to  a  hospital  if  one  were  established,  in  order 
not  to  incur  any  expense;  then  it  might  be  properly  questioned  whether 
such  town?  were  constantly  maintaining  a  hospital  within  the  meaning 
of  the  law. 

On  the  other  hand,  it  was  asserted  that  it  would  be  manifestly  unfair 
to  make  a  town  whose  sanitary  conditions  were  good  and  whose  resi- 
dents, when  taken  ill  with  a  contagious  disease,  could  be  cared  for  in 
their  homes,  contribute  to  the  maintenance  of  a  hospital  which  that 
town  does  not  use.  The  town  of  Sharon  is  a  case  in  point.  This  town 
is  entirely  residential  and  is  inhabited  by  people  who  are  well-to-do,  or 
in  moderate  circumstances.  It  was  stated  that  Sharon  would  have  no 
occasion  to  send  a  patient  to  an  isolation  or  tuberculosis  hospital. 

The  decision  as  to  location  in  case  a  hospital  were  established  by  sev- 
eral towns  in  common  would  be  a  difficult  matter.  A  town  located  cen- 
trally might  object  to  the  reception  of  persons  ill  with  contagious  dis- 
ease, particularly  tuberculosis,  from  neighboring  towns.  Moreover,  such 
hospital,  if  established,  would  not  be  able  to  afford  a  resident  physician, 
and  patients  would  have  to  be  treated  by  their  family  physicians.  If 
the  hospital  were  too  far  away  it  would  not  be  convenient  for  physicians 
to  attend  their  patients;  consequently,  if  the  expense  of  paying  a  phy- 
sician to  travel  a  great  distance  fell  upon  the  town  it  might  be  too  great 
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for  the  town.  The  adjustment  of  expense  and  the  annual  change  of 
town  officials,  it  was  asserted,  would  be  a  cause  of  friction  between  towns, 
necessarily  resulting  in  poor  administration  of  the  hospital. 

Many  of  the  smaller  towns  would  not  use  a  hospital  if  one  were 
established.  Cases  of  communicable  disease  are  few  in  number  and 
can  be  looked  after  very  well  in  their  homes  without  endangering  the 
public  health.  Persons  ill  with  tuberculosis  who  would  be  willing  to  go 
to  a  local  hospital  are  too  few  in  number. 

Some  of  the  difficulties,  it  was  thought,  might  be  overcome  if  hospitals 
were  established  and  maintained  by  counties  from  the  county  tax,  in 
the  same  manner  as  in  case  of  court  houses,  jails  and  school  superin- 
tendents. A  county,  it  was  thought,  might  be  divided  into  districts 
with  a  given  population,  say  about  30,000  to  50,000,  as  a  unit  and  a 
hospital  centrally  located  for  each  district. 

Subsequent  to  the  above  investigations  made  by  the  State  Inspectors  of 
Health,  with  the  accumulated  material  of  facts  and  opinions  relative  to  the 
law  relating  to  the  maintenance  of  isolation  hospitals  by  cities  and  towns, 
chapter  613  of  the  Acts  of  lDll  has  been  amended  as  follows:  — 

Acts  of  1912,  Chapter  151. 
An  Act  relative  to  the  maintenance  of  hospitals  by  cities  and  towns. 
Section  1.  Section  thirty-five  of  chapter  seventy-five  of  the  Revised 
Laws,  as  amended  by  chapter  six  hundred  and  thirteen  of  the  acts  of  the  year 
nineteen  hundred  and  eleven,  is  hereby  further  amended  by  striking  out  the 
said  section  and  inserting  in  place  thereof  the  following :  —  Section  35. 
Each  city  shall,  and  each  town  may,  and  upon  the  request  of  the  state  board 
of  health,  shall,  establish  and  maintain  constantly  within  its  limits  one  or 
more  hospitals  for  the  reception  of  persons  having  smallpox,  diphtheria, 
scarlet  fever,  tuberculosis  or  other  diseases  dangerous  to  the  public  health 
as  defined  by  the  state  board  of  health,  unless  there  already  exists  in  the  city 
or  town  a  hospital  for  the  reception  of  persons  ill  with  such  diseases,  which  is 
satisfactory  to  the  state  board  of  health,  or  unless  some  arrangement  which 
is  satisfactory  to  the  state  board  of  health  is  made  between  neighboring 
cities  or  neighboring  towns,  or  neighboring  cities  and  towns,  for  the  care  of 
persons  having  such  diseases.  All  such  hospitals  established  and  maintained 
by  cities  or  towns  shall  be  subject  to  the  orders  and  regulations  of  the  boards 
of  health  of  the  cities  or  towns  in  which  they  are  respectively  situated.  Plans 
for  the  construction  of  the  said  hospitals  shall  be  approved  by  the  state 
board  of  health  before  the  hospitals  are  constructed,  and  the  state  inspectors 
of  health  shall  annually  make  such  examination  of  said  hospitals  as  in  the 
opinion  of  the  state  board  of  health  may  he  necessary.  A  city  or  town  which 
upon  the  request  of  the  state  board  of  health  refuses  or  neglects  to  establish 
and  maintain  such  a  hospital  shall  forfeit  not  more  than  five  hundred  dol- 
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lars  for  each  refusal  or  neglect :  provided,  however,  that  if,  in  the  opinion  of 
the  boards  of  health  of  two  or  more  adjoining  cities  or  towns  or  a  city  and 
an  adjoining  town  or  towns,  such  hospitals  can  advantageously  be  estab- 
lished and  maintained  in  common,  the  authorities  of  the  said  cities  or  towns 
may,  subject  to  the  approval  of  the  state  board  of  health,  enter  into  such 
agreements  as  shall  be  deemed  necessary  for  the  establishment  and  main- 
tenance of  the  same. 

Section  2.  This  act  shall  take  effect  upon  its  passage.  [Approved  Feb- 
ruary 24,  1912. 

During  the  year  Drs.  MacKnight  and  Coon,  two  of  the  State  Inspectors 
of  Health,  followed  up  a  large  number  of  cases  of  tuberculosis  discharged 
from  the  State  sanatoria,  for  the  purpose  of  determining  as  to  what  hap- 
pens to  the  patients  released  from  these  sanatoria,  and  to  what  extent  do 
local  boards  of  health  assist  such  patients.  The  results  of  these  investiga- 
tions were  published  in  the  monthly  bulletins  of  the  State  Board  of 
Health  for  March  and  June,  1912.  The  investigations  disclosed  the 
facts  that  the  efficiency  of  tuberculosis  work  in  the  State  is  greatly 
impaired,  and  the  results  obtained  by  the  State  sanatoria  were  inefficient 
on  account  of  the  lack  of  local  control  and  supervision  of  cases  discharged 
from  these  sanatoria. 

The  duties  of  the  State  Inspectors  of  Health  in  regard  to  tuberculosis 
may  be  briefly  stated  as  follows :  — ■ 

1.  To  gather  all  information  possible  concerning  its  prevalence. 

2.  To  disseminate  knowledge  as  to  the  best  methods  of  preventing  its  spread. 

3.  To  report  to  the  State  Board  of  Health  any  minor  employed  in  a  factory 
who  is  found  to  have  the  disease. 

4.  To  report  to  the  State  Board  of  Health  and  to  the  proper  local  health 
authority  every  case  discovered  in  a  tenement  workshop. 

5.  To  notify  local  boards  of  health  of  any  person  found  to  be  endangering 
the  public  health. 

6.  To  do  what  they  can  toward  seeing  that  the  notification  laws  which 
require  householders  and  physicians  to  report  any  known  case  to  local  health 
authorities  are  enforced. 

7.  To  aid  the  State  Board  of  Health  in  the  enforcement  of  the  laws  relating 
to  the  maintenance  of  isolation  hospitals,  tuberculosis  hospitals  and  wards  by 
cities  and  towns,  and  to  the  maintenance  of  tuberculosis  dispensaries  by  cities 
and  towns  of  10,000  inhabitants  or  over. 

Typhoid  Fever. 
Three  cases  of  typhoid  fever  were  investigated  on  a  farm  in  Box- 
borough  where  milk  was  produced  for  the  Boston  market.     The  cows 
were  driven  to  a  neighboring  farm  and  the  cases  were  properly  isolated. 
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Several  cases  of  typhoid  fever  occurred  in  North  Chelmsford.  On  in- 
vestigation it  became  apparent  that  it  was  a  milk-borne  outbreak.  Sev- 
eral Widals  were  taken  on  the  farm,  and  a  probable  carrier  was  found. 

An  outbreak  of  eight  cases  of  typhoid  fever  was  investigated  in  Hop- 
kinton  in  September,  1912.  While  the  original  source  of  infection  could 
not  be  ascertained,  it  appeared  probable  that  four  of  the  cases  contracted 
the  disease  from  the  milk  supply  which  was  subject  to  contamination  by 
the  first  case  of  this  outbreak.  The  importance  of  disinfection  of  stools 
became  apparent  since  this  town  has  no  public  sewerage  system  and  most 
of  the  houses  have  old-fashioned  privies  or  cesspools. 

A  case  of  typhoid  occurring  on  the  premises  of  a  milk  producer  in 
Northborough  was  investigated.  The  Boston  board  of  health  was  notified 
of  the  fact  since  it  was  learned  that  the  milk  was  sent  to  Boston.  All 
precautions  were  taken  to  prevent  the  possible  spread  of  the  disease  by 
means  of  contaminated  milk. 

An  outbreak  of  eight  cases  of  typhoid  fever  was  investigated  in  Stone- 
ham.  All  of  the  cases  were  in  one  family  and  were,  in  all  probability, 
cases  of  contact  infection.  The  origin  of  the  first  patient's  illness  could 
not  be  determined. 

A  ease  of  typhoid  occurring  in  "Weston  was  investigated  in  May,  1912. 
It  was  found  that  several  members  of  the  family  had  the  disease  in 
previous  years.  An  examination  of  the  milk  supply  for  this  family  did 
not  reveal  any  source  of  infection.  Investigation  of  the  water  supply 
showed  that  the  family  had  been  using  water  from  a  well  which  was 
subject  to  pollution.  It  was  also  found  that  some  dirty  privy  wells 
drained  into  a  brook  which  enters  a  water  supply.  Advice  was  given  to 
the  local  board  of  health  to  close  up  the  well  and  see  that  the  families 
and  houses  in  question  be  provided  with  suitable  drinking  water,  and  also 
to  take  such  action  as  to  prevent  further  pollution  of  the  brook. 

Scarlet  Fever. 

A  small  outbreak  of  scarlet  fever  was  investigated  in  Georgetown.  It 
was  found  that  all  of  the  cases  were  from  one  school.  The  local  health 
authorities,  as  well  as  the  school  committee,  were  advised  as  to  the  neces- 
sary precautions  to  prevent  the  further  spread  of  the  disease. 

Many  cases  of  scarlet  fever  occurring  in  Lowell  were  investigated. 
The  majority  of  the  cases  seemed  to  have  been  on  one  milk  supply. 
Careful  examination  of  the  supply  revealed  that  some  of  the  men  who 
were  handling  the  milk  had  sore  throats  from  which  streptococci  were 
isolated.  On  one  of  the  milk  farms  sending  milk  to  this  dealer  a  child 
was  found  desquamating.  The  child  was  put  in  quarantine  and  the  milk 
from  that  farm  was  pasteurized. 
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An  outbreak  of  scarlet  fever  was  investigated  in  Middleborough. 
Advice  was  given  to  the  local  board  of  health  as  to  the  proper  methods  of 
isolation  and  quarantine  so  that  the  spread  of  the  disease  might  be  pre- 
vented. 

A  small  outbreak  of  scarlet  fever  was  investigated  in  Norton.  These 
cases  were  found  to  be  secondary  to  an  unrecognized  case.  The  matter 
was  taken  up  with  the  local  board  of  health,  and  all  precautions  neces- 
sary to  prevent  the  spread  of  the  disease  were  taken.  Three  cases  of 
scarlet  fever  were  investigated  in  Princeton.  Two  of  these  cases  occurred 
on  a  milk-producing  farm  which  shipped  milk  to  Worcester.  Advice  was 
given  to  the  local  board  of  health  relative  to  the  quarantine  of  these 
cases,  and  the  sale  of  the  milk  from  that  farm  was  discontinued. 

Four  cases  of  scarlet  fever  were  investigated  in  Sterling.  One  case 
was  found  on  a  farm  where  two  to  four  cans  of  milk  were  produced 
daily.    The  sale  of  that  milk  was  immediately  stopped. 

A  case  of  scarlet  fever  was  investigated  on  a  milk  farm  in  Templeton. 
It  was  found  that  two  other  unrecognized  cases  had  occurred  on  this 
farm,  during  which  time  the  milk  was  being  sold.  The  sale  of  milk 
from  this  farm  was  immediately  shut  off. 

An  outbreak  of  scarlet  fever  was  investigated  in  Wareham.  Twenty 
cases  of  the  disease  were  reported  on  Oct.  28,  1912.  The  origin  of  the 
outbreak  was  probably  unrecognized  cases  of  the  disease  in  a  conductor 
and  a  motorman  who,  while  in  the  stage  of  desquamation,  were  operat- 
ing cars  which  transported  school  children  to  various  schools.  Cases  of 
the  disease  were  also  discovered  at  the  same  time  in  Acushnet  and 
Marion.    These  also  probably  belonged  to  the  same  outbreak. 

An  outbreak  of  twelve  cases  of  scarlet  fever  was  investigated  in  West 
Acton.  All  but  one  of  the  cases  had  the  same  milk  supply,  and  an  in- 
vestigation revealed  a  child  suffering  from  a  sore  throat  with  a  "straw- 
berry tongue  "  on  the  milk  farm.  The  milk  place  was  thoroughly  cleaned 
up  and  the  case  was  removed. 

Diphtheria. 
A  small  outbreak  of  diphtheria  occurring  in  one  of  the  public  schools 
in  Acushnet  was  investigated.  With  the  co-operation  of  the  local  health 
authorities  and  school  physician  proper  steps  were  taken  to  prevent  the 
spread  of  the  disease.  Suggestions  were  made  to  the  local  board  of 
health  that  all  of  the  school  children  be  examined  and  immunizing 
doses  of  antitoxin  be  given  to  those  who  were  in  contact  with  the  children 
who  came  down  with  the  disease,  and  that  only  children  that  gave 
negative  cultures  from  their  throats  should  be  permitted  to  return  to 
school.    These  measures  were  carried  out. 
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Four  cases  of  diphtheria  occurring  in  Ayer  were  investigated  in 
February,  1912.  They  were  all  found  to  be  in  the  same  family  and 
were  probably  secondary  to  an  unrecognized  case  in  a  person  who  was 
reported  to  have  had  a  sore  throat  previous  to  the  development  of  the 
other  cases. 

An  investigation  was  made  of  conditions  in  Baldwinsville  caused  by 
the  sudden  death  of  a  child  from  diphtheria.  Cultures  were  taken  from 
the  throats  of  school  children;  of  forty-three  examinations  thus  made, 
three  were  positive.  One  of  these  later  became  a  clinical  case.  All  the 
positive  cases  were  excluded  from  school. 

An  outbreak  of  diphtheria  was  investigated  in  Barnstable  during  the 
months  of  July  and  August,  1912.  Ten  cases  of  the  disease  occurred  in 
all. 

An  outbreak  of  eight  cases  of  diphtheria  was  investigated  in  Dedham 
in  January,  1912. 

An  outbreak  of  thirty-three  cases  of  diphtheria  occurring  in  Greenfield 
in  September,  1912,  was  investigated.  All  the  cases  were  in  a  small 
collection  of  houses  on  the  outskirts  of  the  town.  Advice  was  given  to 
the  local  board  of  health  as  to  the  isolation  of  the  cases,  quarantine  of 
the  families,  and  the  taking  of  cultures  before  the  cases  were  released 
from  quarantine. 

An  outbreak  of  ten  cases  of  diphtheria  was  investigated  in  Marl- 
borough. With  the  exception  of  two  cases  all  of  the  children  taken  ill 
attended  the  first  and  second  grades  of  the  same  school.  Of  the  two 
cases  outside  of  the  school  one  had  a  brother  in  the  second  grade  of  that 
school,  and  the  other  case  played  with  the  children  who  were  taken  ill. 
The  schoolhouse  was  closed  and  fumigated,  and  the  school  physician 
made  frequent  visits,  examined  the  children  and  sent  home  all  cases 
which  were  suspicious. 

An  outbreak  of  six  cases  of  diphtheria  was  investigated  in  Marl- 
borough. All  necessary  precautions  were  taken  to  prevent  the  spread  of 
the  disease.  The  school  from  which  several  of  the  children  came  was 
fumigated  and  all  the  children  who  were  exposed  were  examined  by  the 
school  physician. 

An  outbreak  of  eleven  cases  of  diphtheria  was  investigated  in  North- 
ampton. AH  but  two  of  the  cases  were  found  to  use  the  same  milk 
supply.  Investigation  showed  that  the  milk  dealer's  wife,  who  helped  him 
in  the  milk-room,  was  suffering  from  a  mild  sore  throat.  A  culture 
taken  from  the  throat  was  positive  for  diphtheria  bacilli.  The  woman 
was  removed  to  the  contagious  hospital,  the  house  was  fumigated,  and 
the  milk-room,  which  was  located  in  a  separate  building,  was  thoroughly 
cleaned  and  disinfected,  and  all  bottles  and  utensils  were  boiled. 
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Smallpox. 

Six  cases  of  smallpox  were  investigated  in  Arlington  at  the  request  of 
the  town  physician.  The  board  of  health  was  advised  as  to  the  quaran- 
tine and  vaccination  of  all  persons  who  had  been  in  contact  with  those 
taken  ill. 

A  small  outbreak  of  smallpox  was  investigated  in  Chelsea  in  conjunc- 
tion with  the  Chelsea  board  of  health.  The  first  case  occurred  in  a  man 
who  had  never  been  vaccinated  and  who  one  day  previous  to  his  being 
taken  ill  returned  from  a  visit  to  New  Brunswick.  Three  other  cases 
directly  traceable  to  contact  with  this  case  developed.  All  the  contact 
cases  were  very  mild,  as  the  Chelsea  board  of  health  had  ascertained  the 
contact  before  they  became  ill  and  they  were  all  vaccinated.  The  vacci- 
nation in  the  incubation  stage  of  the  disease  undoubtedly  modified  the 
course  of  the  disease. 

A  case  of  smallpox  was  investigated  in  Dartmouth  and  advice  was 
given  to  the  local  board  of  health  as  to  the  methods  of  quarantine,  disin- 
fection of  the  premises  and  vaccination  of  all  those  in  contact  with  the 
patient.  The  mill  where  the  patient  was  employed  was  visited  and  385 
employees  were  all  subjected  to  physical  examination. 

A  case  of  suspected  smallpox  was  investigated  at  the  request  of  the 
board  of  health  of  Everett.  It  was  found  that  the  patient  did  not  have 
the  disease. 

Three  cases  were  investigated  in  Greenfield  in  May.  Two  of  the  cases 
had  previously  been  diagnosed  as  chicken  pox.  All  the  necessary  steps 
were  taken  to  prevent  the  further  spread  of  the  disease. 

Three  cases  of  smallpox  were  investigated  in  Holyoke  in  December, 
1911.  These  cases  were  all  Polish  children  living  in  the  tenement  district 
of  the  city.  The  cases  were  all  mild.  Proper  measures  were  taken  to 
prevent  the  spread  of  the  disease.  One  case  of  smallpox  also  occurred 
in  June  and  two  in  August  in  the  same  city.  In  every  instance  precau- 
tionary measures  were  instituted. 

Assistance  was  given  to  the  board  of  health  of  Holyoke  in  the  diagnosis 
of  a  case  of  smallpox.  It  proved  to  be  a  mild  form  of  the  disease. 
Several  cases  of  smallpox  were  investigated  in  Lancaster  and  Clinton. 
Some  of  these  have  been  erroneously  reported  as  chicken  pox.  The  local 
boards  of  health  were  advised  as  to  measures  to  control  the  spread  of  the 
disease. 

An  outbreak  of  seventeen  cases  of  smallpox  was  investigated  in  Lan- 
caster among  the  students  attending  the  South  Lancaster  Academy.  It 
appeared  that  the  infection  was  brought  by  one  of  the  students  coming 
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from  a  small  town  in  Vermont,  in  whose  home  at  the  time  of  her  leaving 
was  a  sick  brother,  who,  she  said,  had  an  eruption  which  the  doctor 
called  chicken  pox.  She  came  to  Lancaster  on  September  9  and  became 
ill  about  September  28  with  chills,  fever,  headache,  backache  and  an 
eruption  which  was  not  recognized.  After  the  appearance  of  the  eruption 
she  felt  better  and  attended  school,  mingling  intimately  with  the  other 
students.  About  October  17  other  students  began  to  get  ill,  and  an 
investigation  was  made  by  the  local  board  of  health.  On  October  22  the 
disease  was  diagnosed  as  smallpox,  and  rigid  quarantine  was  established 
and  maintained. 

A  case  of  smallpox  was  investigated  in  Lowell.  The  case  was  found 
to  be  very  mild  and  the  patient  was  so  nearly  Avell  that  a  positive  diag- 
nosis was  impossible.  All  the  precautions  against  the  sj)read  of  the 
disease  had  been  taken  and  no  further  case  was  known  to  have  come 
from  it.  Also  another  case  was  investigated  in  Lowell.  On  investigation 
it  was  found  that  two  members  of  the  family  showed  indications  that  they 
were  just  recovering  from  the  disease.  One  of  the  patients  had  worked 
in  a  factory  up  to  the  time  of  her  illness  and  had  returned  to  work  while 
there  Avere  still  a  good  many  crusts  on  her.  The  room  in  which  she 
worked  in  the  factory  was  thoroughly  cleaned  up  and  all  those  who  had 
come  in  contact  with  her  were  vaccinated. 

A  case  of  smallpox  was  investigated  at  Millers  Falls.  The  board  of 
health  was  advised  as  to  quarantine  measures  and  vaccinating  all  persons 
who  came  in  contact  with  the  sick.  All  the  necessary  precautionary 
measures  were  taken. 

An  extensive  epidemic  of  smallpox  occurred  in  the  town  of  Montague 
from  the  end  of  February  to  the  middle  of  September,  1912.  The  epi- 
demic was  difficult  to  handle  because  the  greatest  number  of  cases  of  the 
disease  were  extremely  mild  in  character.  Many  of  the  patients,  on 
account  of  the  mildness  of  the  attack,  did  not  have  the  services  of  a 
physician.  Cases  occurred  in  Montague  Center  in  a  part  of  the  town 
known  as  Turners  Falls  and  Millers  Falls.  Some  of  the  cases  also  oc- 
curred in  the  neighboring  towns  of  Gill,  Greenfield  and  Williamsburg. 
Several  of  the  cases  showed  no  constitutional  symptoms  after  the  erup- 
tion appeared,  and  with  the  majority  the  eruption  was  mild  in  character. 
In  June  the  board  of  health  ordered  compulsory  vaccination  of  all  those 
who  gave  no  evidence  of  recent  successful  vaccinations.  Over  900  persons 
were  thus  vaccinated.  It  was  found  comparatively  easy  to  enforce  this 
with  unvaccinated  children,  but  it  was  found  more  difficult  in  dealing 
with  adults  who  refused  to  be  vaccinated  again.  The  outbreak  was  con- 
fined almost  entirely  to  the  French-Canadian  population  of  the  town. 
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Of  93  ill  with  smallpox,  where  the  history  could  be  obtained,  the  follow- 
ing were  the  facts  relative  to  vaccination :  — 

Vaccinated  within  seven  years, 2 

Vaccinated  more  than  seven  years  ago, 14 

Never  successfully  vaccinated, 77 

"While  the  early  cases  were  extremely  mild  in  character  the  later 
were  of  a  fairly  severe  type  with  a  general  eruption  and  secondary  fever. 
The   occurrence   of  these   moderately   severe   cases   helped  to   establish 
absolutely  the  diagnosis  in  the  early  and  milder  cases. 

An  outbreak  of  smallpox  in  Xewburyport  was  investigated.  The 
local  board  of  health  was  advised  in  regard  to  the  proper  quarantine 
of  the  cases  and  vaccination  of  all  those  who  came  in  contact  with  them. 

Assistance  was  given  to  the  board  of  health  of  Xorton  in  the  diagnosis 
of  a  case  of  smallpox  occurring  in  that  town.  The  State  Inspector  of 
Health  advised  the  local  board  of  health  as  to  the  necessary  precautions  to 
prevent  the  spread  of  the  disease,  such  as  vaccinating  all  persons  in  con- 
tact with  the  case,  proper  quarantine  of  patients  and  the  disinfection  of 
the  premises. 

A  case  of  smallpox  occurring  in  Xorton  in  March,  1912,  was  investi- 
gated. The  patient  was  properly  quarantined  and  steps  were  taken  im- 
mediately to  vaccinate  all  those  believed  to  have  been  exposed  and  to 
prevent  the  further  spread  of  the  disease. 

A  case  of  smallpox  occurring  in  a  child  in  Pepperell  was  investigated. 
The  family  was  quarantined  and  no  further  cases  followed. 

A  case  of  smallpox  which  occurred  in  Somerville  on  Nov.  16.  1911, 
was  removed  to  the  smallpox  hospital  in  Medford  where  he  was  cared  for 
until  Xoveiuber  29,  when  the  city  of  Somerville  provided  a  building  for 
his  reception,  where  he  was  cared  for  until  his  death  which  occurred 
two  weeks  later. 

An  outbreak  of  smallpox  was  investigated  in  Swansea  during  the 
months  of  January,  February  and  March,  1912.  The  outbreak  was 
traced  to  the  person  whose  business  it  was  to  visit  all  the  granges  in 
Rhode  Island.  All  precautions  were  taken  and  all  those  in  contact  with 
those  who  contracted  the  disease  were  vaccinated. 

Two  cases  suspected  of  being  smallpox  were  reported  to  the  Waverley 
(Belmont)  hoard  of  health.  Investigation  of  the  cases  showed  one  to 
be  acne  and  the  other  to  be  chicken  pox. 

At  the  request  of  the  chairman  of  the  Winthrop  board  of  health,  the 
State  Inspector  of  Health  examined  a  case  with  him  suspected  of  being 
smallpox.    The  case  was  diagnosed  as  being  one  of  chicken  pox. 


606  STATE  BOARD  OF  HEALTH.  [Pub.  Doc. 

A  case  of  smallpox  occurred  in  a  member  of  the  grand  jury  while 
sitting  in  one  of  the  districts.  The  attention  of  the  various  boards  of 
health  of  the  towns  where  the  members  of  the  jury  resided  was  called 
to  the  fact  of  their  exposure,  and  they  were  kept  under  observation  until 
the  period  of  incubation  was  over. 

Miscellaneous  Diseases. 

From  the  general  observation  of  the  State  Inspectors  of  Health  in  the 
course  of  their  work,  it  was  evident  that  physicians  as  well  as  local  boards 
of  health,  consider  the  question  of  reporting  whooping  cough  as  of  no 
very  great  importance.  There  seems  to  be  a  general  lack  of  appreciation 
on  the  part  of  the  public,  school  physicians  and  health  boards  as  to  the 
seriousness  of  the  disease.  In  several  of  the  health  districts  local  boards 
of  health  were  urged  to  take  such  steps  as  to  secure  better  reporting  of 
the  disease  and  to  adopt  more  stringent  measures  to  prevent  its  spread. 

Four  cases  of  trichinosis  were  investigated  in  Somerville  and  one 
case  in  East  Dedham. 

One  case  of  tetanus,  one  of  anthrax  and  one  of  leprosy  were  investi- 
gated. 

Ophthalmia  Neonatorum. 
For  some  years  now  ophthalmia  neonatorum  has  been  a  reportable 
disease.  If  symptoms  of  disease  in  one  or  both  eyes  of  a  new-born  baby 
are  discovered,  immediate  written  report  to  the  local  board  of  health  must 
be  made  by  the  physician,  midwife,  nurse,  relative  or  other  attendant. 
It  is  the  duty  of  the  local  board  to  take  immediate  steps  that  blindness 
be  prevented,  and  to  report  within  twenty-four  hours  to  the  State  Board 
of  Health.  A  duplicate  of  this  report  is  sent  to  the  State  Inspector  of 
Health,  who  also  receives  notification  of  the  case  from  the  office  of  the 
State  Board  of  Health.  Although  the  necessity  for  early  reporting  of 
cases  has  been  repeatedly  emphasized  by  the  State  Board  of  Health,  the 
State  Inspectors  of  Health  have  found  many  instances  in  which  delay 
has  been  caused  by  the  physician's  misapprehension  of  the  law.  Occa- 
sionally a  physician  has  delayed  the  report  pending  a  definite  bacterio- 
logical diagnosis,  or  to  see  whether  or  not  the  case  will  assume  any  degree 
of  severity.  Such  an  attitude  on  the  part  of  physicians  is  absolutely 
wrong.  Ophthalmia  neonatorum  is  a  disease  which  has  been  declared 
by  the  State  Board  of  Health  dangerous  to  public  health,  and  as  such  is 
reportable  under  the  law.  In  this  connection  it  may  be  of  interest  to 
quote  the  definition  of  Dr.  Milton  J.  Eosenau  in  his  new  book,  "  Pre- 
ventive Medicine  and  Hygiene  "  :  "  Ophthalmia  neonatorum,  or  inflam- 
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mation  of  the  eyes  of  the  new-born,  includes  all  the  inflammatory  condi- 
tion of  the  conjunctiva  that  occurs  shortly  after  birth,  usually  before  the 
end  of  the  first  month.  .  .  .  Ophthalmia  neonatorum  is  not  always  gon- 
orrheal, but  may  be  produced  by  other  virulent  micro-organisms  or  by  irri- 
tating substances."  The  secretary  of  the  State  Board  of  Health  has 
pointed  out  that  "  physicians,  if  they  would  properly  protect  themselves, 
must  report  their  cases  in  the  very  earliest  stages.  It  may  well  be  that 
many  cases  are  of  a  doubtful  nature  at  first,  but  it  is  impossible,  early  in 
the  disease,  to  distinguish  those  cases  which  are  unimportant  and  those 
which  within  twenty-four  or  forty-eight  hours  will  be  so  far  advanced 
that  blindness  cannot  be  prevented  by  any  known  means." 

The  State  Board  of  Health,  with  the  co-operation  of  the  State  In- 
spectors of  Health  and  local  health  authorities,  has  developed  a  well- 
organized  plan  for  (a)  the  discovery  of  all  beginning  cases  of  the  disease; 
(b)  the  detection  of  any  physician  who  fails  to  report  the  disease  im- 
mediately upon  recognizing  it;  (c)  immediate  action  on  the  part  of  the 
local  board  of  health  to  see  that  some  competent  nurse,  physician  or 
oculist  has  charge  of  such  cases;  (d)  the  detection  of  inactivity  or  failure 
on  the  part  of  the  local  board  of  health  to  act  in  a  neglected  case;  (e) 
the  removal  of  any  case  that  does  not  receive  adequate  care  at  home  to  the 
Massachusetts  Charitable  Eye  and  Ear  Infirmary  or  any  other  public 
hospital;  (/)  the  notification  to  the  State  Board  of  Health  of  the  admis- 
sion of  cases  to  the  hospital  and  of  the  dates  of  their  discharge,  so  that 
the  State  Inspectors  of  Health  may  follow  up  the  cases  after  their  dis- 
charge. In  other  words,  organized  effort  is  made  to  see  that  the  eyes  of 
every  child  afflicted  with  the  disease  are  properly  attended  to,  and  that 
the  infection  does  not  spread  to  other  persons.  While  every  case  reported 
is  visited  by  a  State  Inspector  of  Health,  there  is  no  intention  to  interfere 
with  families  who  can  and  do  provide  adequate  medical  care.  When  a 
case,  however,  is  found  by  a  State  Inspector  of  Health  which  needs  super- 
vision, it  is  followed  up  until  the  patient  is  cured  or  until  everything 
that  is  possible  has  been  done.  In  dealing  with  the  physicians  it  is  the 
aim  of  the  State  Inspectors  of  Health  to  instruct  them  as  to  the  law,  and 
to  inform  them  that  their  only  safeguard  is  to  report  all  cases  of  con- 
junctivitis of  the  new-born  infant.  In  their  dealings  with  physicians 
the  State  Inspectors  of  Health  always  bear  in  mind  the  demands  of  pro- 
fessional courtesy.  Whenever  possible,  the  physician  in  charge  of  the 
case  is  communicated  with  or  seen  before  the  case  is  visited. 

The  physicians  of  the  State  have  been  provided  by  the  State  Board 
of  Health  with  a  prophylactic  outfit  of  1  per  cent,  solution  of  silver 
nitrate,  to  be  used  as  a  routine  preventive.     The  law  requires  that  every 
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birth  must  be  reported  to  the  clerk  or  registrar  of  the  city  or  town  in 
which  it  occurs  within  forty-eight  hours.  The  clerk  or  registrar  is  re- 
quired to  transmit  daily  information  as  to  the  reported  births  to  the  local 
board  of  health.  In  many  instances  the  blank  form  on  which  the  attend- 
ing physician,  midwife  or  nurse  has  reported  the  birth  bears  the  reminder 
that  ophthalmia  neonatorum  is  a  reportable  disease. 

A  commendabhr  effective  procedure  adopted  by  several  boards  of  health 
in  the  State  is  that  of  sending  to  the  parents  of  every  new-born  child  a 
notice  calling  attention  to  the  danger  of  eye  disease  to  the  new-born 
child,  and  requiring  the  written  report  of  the  occurrence  of  any  such 
disease  within  six  hours.  This  notice  is  followed  by  the  inspection  of 
the  case  by  an  agent  or  nurse  of  the  local  board  of  health.  The  methods 
of  dealing  with  cases  of  ophthalmia  by  the  State  Inspectors  of  Health 
varied  according  to  the  facilities  accessible  to  the  different  health  districts 
and  the  special  requirements  of  the  individual  case.  In  some  communities 
hospital  care  has  been  provided  in  all  but  the  mildest  cases.  This,  while 
it  provides  for  the  best  possible  treatment  of  the  specific  disease,  has 
been  severely  criticised  as  all  too  often  depriving  the  little  patient  of  his 
best  security  for  general  health,  —  the  mother's  breast.  The  baby  who 
is  naturally  fed  has  been  shown  in  ophthalmia  neonatorum,  as  in  other 
infections,  to  offer  more  vigorous  resistance.  Other  communities  have 
met  the  problem  by  insuring  skilled  care  through  the  employment  of  an 
ophthalmologist  and  a  nurse.    This  method  has  given  excellent  results. 

While  the  most  important  accomplishment  of  the  State  Inspectors  of 
Health  has  been  the  educating  of  physicians  and  local  health  authorities 
to  institute  aggressive  measures  against  the  disease,  their  routine  inspec- 
tion of  cases  has  made  more  certain  the  effective  treatment  of  those  cases 
occurring  in  communities  where  the  campaign  is  not  so  well  organized. 
A  few  examples  may  make  the  varied  activities  of  the  State  Inspectors 
of  Health  more  apparent :  — 

Baby  B.  —  Delivered  by  a  midwife  and  having  received  no  prophylactic 
treatment,  was  brought  to  a  city  dispensary  on  the  second  day  of  infection. 
The  agent  of  the  Overseers  of  the  Poor  assumed  charge  of  the  case  and  told 
the  agent  of  the  local  board  of  health  that  he  would  have  the  case  attended 
by  the  ward  physician.  In  visiting  the  case  to  note  its  progress  the  State 
Inspector  of  Health  found  that  the  child  had  received  no  treatment  since  its 
dispensary  visit.  He  called  the  attention  of  the  local  board  of  health  to  the 
situation,  and  they  immediately  took  the  case  in  charge. 

Baby  H.  —  The  mother  came  from  another  State  and  secured  employment 
in  a  boarding  house.  Suddenly  taken  in  labor,  she  was  hurried  as  an  emer- 
gency case  to  a  private  hospital.  Here  the  baby  was  born,  and  when  the 
infection  developed  it  was  necessary  for  the  hospital  to  isolate  the  case  and 
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provide  a  special  nurse,  an  expense  estimated  at  $40  a  week.  The  local  board 
of  health  made  such  treatment  possible.  By  this  co-operation  adequate  care 
was  assured  for  the  child  pending  action  of  the  State  Board  of  Charity,  under 
whose  care  such  cases  come. 

A  <-ase  was  sent  by  the  agent  of  the  local  board  of  health  to  a  public  hos- 
pital and  admitted  late  in  the  afternoon.  On  inquiry  at  the  hospital  the 
Siate  Inspector  of  Health  ascertained  that  the  ophthalmologist  on  service  had 
not  seen  the  case.  He  got  in  communication  with  the  ophthalmologist,  visited 
the  hospital  with  him  and  saw  that  appropriate  treatment  was  begun. 

In  still  another  instance  a  State  Inspector  of  Health  started  out  to  visit  a 
case  in  the  early  evening.  It  was  in  a  remote  country  neighborhood.  The 
name  of  the  parents,  newcomers  from  another  State,  was  unknown  in  the 
vicinity.  Finally  the  case  was  located  and  found  to  be  in  a  serious  condition. 
Both  eyes  were  red  and  much  swollen ;  there  was  an  abundant  discharge  of 
pus.  and  both  eorneae  were  hazy.  At  the  instigation  of  the  State  Inspector 
of  Health  the  local  board  of  health  held  a  midnight  session  and  agreed  to 
employ  a  nurse  trained  at  the  Eye  and  Ear  Infirmary  and  to  provide  all  the 
necessary  care.     The  baby  recovered. 

The  following  cases  illustrate  the  disastrous  results  from  negligence 
on  the  part  of  the  parents  to  report  sore  eyes  to  the  physicians  and 
neglect  on  the  part  of  midwife  or  physician  to  promptly  report  their 
cases :  — ■ 

Baby  J.  A.,  born  Dec.  6,  1911,  Midwife  J.  in  Attendance.  —  The  prophy- 
lactic outfit  was  used.  The  parents  noticed  an  inflammation  the  first  week,  but 
did  not  call  a  doctor  until  Feb.  10,  1912;  the  case  was  not  reported  until 
Feb.  14,  1912.  The  midwife  claimed  that  the  soreness  developed  after  she 
left  the  case.    Both  eyes  were  totally  destroyed. 

Baby  H.,  Illegitimate,  born  Jan.  15,  1912,  in  the  Almshouse.  —  The  physi- 
cian in  attendance  noticed  an  inflammation  of  the  eyes  on  January  23  and 
assumed  responsibility  for  its  treatment.  One  drop  of  2  per  cent,  solution 
of  silver  nitrate  was  used  every  three  hours.  On  February  5  an  ophthalmolo- 
gist was  called  in  and  found  a  dense  opacity  and  perforation  of  the  right 
cornea. 

Baby  B.  C.  bom  Feb.  22,  1912,  in  a  City  Hospital.  —  A  2.5  per  cent,  solu- 
tion of  argyrol  was  used  at  birth.  On  the  afternoon  of  the  26th  the  nurse 
noticed  a  discharge.  The  case  was  seen  the  same  day  by  the  State  Inspector 
of  Health.  The  treatment  was  cleansing  with  boric  acid  solution  every  twenty 
minutes,  and  25  per  cent,  argyrol  every  hour.  On  March  9  the  case  was  dis- 
charged from  the  City  Hospital  without  instructions  as  to  treatment  or 
notification  of  the  State  Board  of  Health.  On  March  17  a  physician  was 
called  to  see  the  case  and  notified  the  State  Inspector  of  Health.  At  that 
time  it  was  thought  that  the  right  cornea  was  wholly,  the  left  partially, 
destroyed.     Treatment   was   instituted   and   it   was   advised   that   the   case  be 
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transferred  to  the  Eye  and  Ear  Infirmary.  The  local  board  of  health  referred 
the  ease  back  to  the  City  Hospital.  It  was  rediseharged  July  7.  The  final 
report  from  the  State  Inspector  of  Health  reads :  "  Right  eye  normal ;  left 
eye,  dense  opacity  and  destruction  of  cornea;  eye  atrophied." 

An  illegitimate  baby,  1/.,  bom  Feb.  21,  1912.  —  The  inflammation  noticed 
the  first  week:  it  was  not  reported  until  March  21  and  then  by  the  Associated 
Charities.  The  family  showed  extreme  neglect  throughout.  The  child  was 
left  with  a  central  opacity  of  one  eye  and  in  too  poor  a  physical  condition  to 
stand  an  iridectomy.  Action  was  brought  against  the  physician  for  not 
reporting  the  ease,  but  he  was  discharged. 

That  the  routine  use  of  the  prophylactic  is  followed  in  many  instances 
by  an  irritative  reaction  must  be  admitted,  but  the  reporting  of  some 
cases  of  simple  irritation  is  certainly  a  far  lesser  evil  than  the  failure  to 
report  a  case  which  may  later  turu  out  to  be  serious.  Moreover,  of  the 
562  cases  in  which  the  date  of  onset  is  given,  364  (64.6  per  cent.)  devel- 
oped on  the  fourth  day  or  later.  This  seems  rather  late  for  an  irritation 
from  the  silver  nitrate  solution  used  at  the  time  of  birth. 


Statistics. 
The  following  data  were  obtained  in  the  573  cases  which  were  investi- 
gated :  — 

Ca3es . 

Prophylactic  outfit  furnished  by  the  State  was  received  by  physician  or 

midwife  in 462 

Not  received  by  physician  or  midwife  in 54 

Not  known  or  not  recorded  in 57 

Outfit  used  at  time  of  birth  in 353 

Substitute  prophylactic  used  in         ........  56 

Prophylactic  not  used  in 129 

Not  ascertained  or  unrecorded  in       ........  35 


Infection  of  the  eyes  occurred  in  the  first  week  in    . 
Infection  of  the  eyes  occurred  in  the  second  week  in 
Infection  of  the  eyes  occurred  after  the  second  week  in 
Not  recorded   in         ......         . 

Condition  of  the  child's  eyes  reported  to  physician :  — 
First  day  of  infection. 
Second  day  of  infection. 
Third  day  of  infection. 
After  the  third  day.  . 
Not  recorded,     . 


385 

155 

22 

11 

279 

143 

57 

75 

19 
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Cases  reported  to  the  State  Inspector  of  Health :  —  CW3. 

First  day  of  infection, 49 

Second  day  of  infection, 110 

Third  day  of  infection, 116 

After  third  day  of  infection, 264 

Not  recorded, 34 

Condition  of  the  eyes  when  first  seen  by  State  Inspector  of  Health :  — 

Slight  discharge  in 75 

Serous  discharge  in  .         .    - 62 

Seropurulent   discharge  in 30 

Mucopurulent  discharge  in 19 

Purulent  discharge  in 197 

No  discharge   in         ...........  33 

Not  recorded  in 157 

Cornea  clear  in 551 

Cornea  infiltrated  in 18 

Cornea  ulcerated  in 4 

Eyes  of  family  properly  safeguarded  in  .         .         .         .         .         .         .  472 

Eyes  of  family  not  safeguarded  in    .         .         .         .         .         .         .         .20 

Unrecorded  or  cases  transferred, 81 

Home  treatment  was  found  adequate  in 296 

Home  treatment  was  found  inadequate  in        ......  63 

Not  recorded  or  sent  to  hospital  in 214 

-Nurse  employed  in  home  care  of  cases, 165 

Ophthalmologist  consulted  in 88 

Institutional    cases, 161 


NUISANCES. 

The  State  Inspectors  of  Health  endeavored  to  aid  local  boards  of 
health,  more  especially  those  of  small  towns,  in  that  part  of  their  duties 
which  requires  them  to  cause  the  abatement  of  nuisances. 

Although  boards  of  health  and  other  health  authorities  customarily 
consider  as  nuisances  those  conditions  which  are  sources  of  filth  and 
causes  of  sickness  or  productive  of  objectionable  odors,  the  Supreme 
Court  of  Massachusetts  has  ruled  that  "  In  order  to  amount  to  a  nuisance 
it  is  not  necessary  that  the  corruption  of  the  atmosphere  should  be  such 
as  to  be  dangerous  to  health;  it  is  sufficient  that  the  effluvia  are  offensive 
to  the  senses,  and  render  habitations  uncomfortable."  Within  this 
ruling  come,   for   example,   obnoxious   odors   from   rendering   establish- 
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ments,  and,  undoubtedly,  the  majority  of  the  nuisances  most  commonly 
observed. 

Groups  of  Xuisances.  —  It  will  be  practicable  to  divide  nuisances  into 
two  groups,  according  as  complaint  is  frequently  or  infrequently  made 
to  boards  of  health.  The  first  group,  which  may  be  called  "  ordinary 
nuisances,"  includes  such  conditions  as  overflowing  or  otherwise  objec- 
tionable cesspools,  privy  vaults  and  sink  drains,  filthy  privies,  dumps, 
dirty  yards,  pigpens,  poultry  yards,  stables  and  dead  animals.  These  are 
the  nuisances  most  frequently  called  to  the  attention  of  boards  of  health 
of  the  smaller  cities  and  towns,  and  may  be  dealt  with  under  the  gen- 
eral laws  concerning  nuisances.  The  second  group  may  be  styled  "  un- 
usual nuisances,"  and  includes  low,  wet  and  spongy  lands,  dwellings  unfit 
for  habitation,  offensive  trades  and  smoke.  Xuisances  arising  from  de- 
fective plumbing  in  houses  may  also  be  included  in  this  group.  The 
boards  of  health  of  small  towns  are  seldom  called  upon  to  investigate 
nuisances  in  this  group,  the  abatement  of  which  is  regulated  by  certain 
specific  laws. 

During  the  year  126  complaints  relative  to  local  nuisances  were  brought 
to  the  attention  of  the  State  Inspectors  of  Health.  The  character  of  the 
nuisances  consisted  of  offensive  odors,  accumulation  of  manure  and  other 
refuse,  overflowing  cesspools,  proximity  of  dumps  to  dwelling  houses, 
stagnant  waters  and  improper  drainage  conditions.  All  these  complaints 
were  investigated  by  the  State  Inspectors  of  Health  and,  when  necessary 
recommendations  were  made  to  local  boards  of  health  as  to  what  steps 
should  be  taken  to  abate  the  nuisances.  Eighty-nine  of  such  nuisances 
were  promptly  abated,  18  are  still  pending  and  19  of  the  complaints  were 
found  groundless. 

Saxitatiox  of  Schoolhouses. 

A  complaint  relative  to  schoolhouse  conditions  in  Bourne  (Pocasset) 
was  investigated,  and  suggestions  were  made  to  the  local  board  of  health 
to  improve  conditions. 

At  the  request  of  the  school  committee  of  Lawrence,  inspection  was 
made  of  several  of  the  school  buildings  in  that  city,  and  suggestions  were 
given  to  the  school  board  for  certain  changes. 

At  the  request  of  the  board  of  health  of  Norton  the  State  Inspector 
of  Health  examined  a  schoolhouse  in  that  town  with  reference  to  the 
system  of  water-closets  in  use.  It  was  found  that  the  conditions  de- 
pended entirely  upon  the  watchfulness  and  care  of  the  janitor,  that  at 
certain  times  offensive  odors  gained  access  to  the  school  building.  It 
was  suggested  to  the  board  of  health  that  efforts  might  be  made  to  secure 
the  installation  of  a  satisfactory  svstem  of  water-closets. 


No.  34.]  STATE   INSPECTORS  OF  HEALTH.  613 

At  the  request  of  the  authorities  of  the  town  of  Townsend  an  examina- 
tion was  made  of  a  sehoolhouse  there,  to  see  whether  it  was  large  enough 
for  its  purposes.  Suggestions  were  made  as  to  how  to  improve  condi- 
tions, so  that  the  sehoolhouse  might  be  used  for  a  year  or  two. 

An  examination  was  made  of  the  Woburn  High  School,  and  recom- 
mendations were  made  as  to  changes  in  the  lunch  room  of  the  building. 

DRINKING  WATER. 

Dining  this  year  the  conditions  obtaining  on  passenger  trains  as  to 
the  furnishing  of  pure  drinking  water  and  individual  drinking  cups 
have  been  investigated.  Reports  have  been  made  covering  these  condi- 
tions in  219  trains.  The  number  of  cars  inspected  and  reported  upon 
was  615. 

MATTERS  RELATING  TO  WATER  SUPPLY  AND  SEWERAGE. 

Inspections  of  portions  of  the  water  supplies  of  Dalton,  North  Adams 
and  Pittsfield  and  of  a  private  supply  in  Middlefield  have  been  made  in 
connection  with  the  investigation  of  cases  of  typhoid  fever.  Samples  of 
water  for  analysis  have  been  taken  from  nine  ponds,  wells  or  reservoirs, 
and  a  description  of  the  surroundings  has  been  submitted  in  each  case. 
Two  ponds  which  it  was  desired  to  use  as  sources  of  ice  supply  were  in- 
spected,—  one  in  Pittsrield  and  one  in  Williamstown;  from  the  latter 
a  sample  of  water  for  analysis  was  taken. 

Several  visits  during  the  year  have  been  made  to  ascertain  the  condi- 
tions of  the  Farnham  Dam  at  Pittsfield,  where  construction  work  was 
going  on.  One  case  of  typhoid  fever  occurred  among  the  employees.  This 
patient  was  immediately  removed  to  a  hospital,  where  the  illness  ter- 
minated fatally.  The  sewage  and  drainage  conditions  were  inspected  in 
Great  Barrington,  Lee,  Lenox,  Stoekbridge  and  Pittsfield.  In  Lee  and 
Great  Barrington  numerous  citizens  were  interviewed,  and  the  desira- 
bility and  necessity  for  a  sewer  survey  was  urged  in  accordance  with 
which  all  future  changes  or  extensions  should  be  carried  out.  An  order 
to  provide  funds  for  this  purpose  was  inserted  in  the  warrant  for  the 
annual  town  meeting  in  Lee,  but  it  didn't  pass. 

Investigation  was  made  of  a  poorly  constructed  sewer  outlet  in  Chico- 
pee  Falls.  The  matter  was  taken  up  with  the  engineering  department 
of  the  Board  and  recommendations  were  made  to  the  mayor  of  the  city 
to  cause  the  abatement  of  this  nuisance. 

An  investigation  of  a  pond  in  West  Springfield  was  made  to  determine 
whether  it  was  a  fit  place  to  cut  ice  from.  Certain  recommendations 
were  made  by  the  engineering  department  in  regard  to  the  matter. 
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The  conditions  of  a  sewer  situated  in  Gosselin  Grove,  Agawam,  were 
investigated.  Recommendations  were  made  to  the  Agawam  board  of 
health  relative  to  the  same.  Investigation  was  made  of  a  polluted  spring 
in  Agawam  which  was  being  used  by  the  public  for  drinking  purposes. 
The  spring  was  located  in  a  private  grove.  The  attention  of  the  owners 
of  the  grove  was  called  to  the  matter,  with  the  request  that  the  use  of  the 
spring  be  discontinued.     The  matter  was  promptly  attended  to. 

At  the  request  of  the  "Ware  board  of  health  an  investigation  was  made 
of  a  swamp  which  was  badly  polluted  by  sewage.  This  matter  was  in- 
vestigated by  the  enginering  department  and  recommendations  made  to 
the  board  of  health  of  Ware. 

Water  was  taken  for  analysis  from  a  well  in  Northfield  Farms.  The 
water  was  found  badly  polluted  and  unfit  for  use. 

AVater  used  for  public  drinking  purposes  was  taken  for  analysis  from 
a  spring  in  Greenfield. 

SANITATION  OF  FACTORIES  AND  WORKSHOPS.1 

The  problem  of  factory  lrygiene  may  be  divided  roughly  into  two  main 
divisions,  one  concerning  itself  with  the  housing  problem  of  the  indus- 
trial establishments,  i.e.,  the  structure  and  conditions  of  the  building,  or 
parts  of  the  building,  in  which  work  is  being  carried  on;  the  other  divi- 
sion concerning  itself  with  the  industrial  hygiene  proper  of  the  industry 
or  establishment  under  consideration. 

In  some  sections  it  was  found  extremely  difficult  to  urge  the  improve- 
ments in  the  conduct  of  various  industries  when  the  very  structures 
which  housed  them  were  in  a  hopeless  and  antiquated  condition.  The 
down-town  section  of  Boston,  for  instance,  has  very  few  loft  buildings 
with  modern  equipment  in  matters  of  light,  ventilation  and  all  the  con- 
ditions which  permit  a  clean,  well  kept  up  and  hygienic  establishment. 
In  certain  centers  of  the  city  the  housing  conditions  were  found  to  be  so 
deplorable  that  it  seemed  almost  impossible  to  request  the  owners  of  the 
establishments  to  make  changes  until  the  fundamental  housing  conditions 
were  themselves  bettered. 

In  securing  some  of  this  much-needed  improvement  in  housing  con- 
ditions, a  good  deal  of  tact  was  necessary.  Much  of  the  property  devoted 
to  industrial  purposes  is  located  on  some  of  the  most  valuable  land  in 
the  city.  It  is  held  largely  by  trustees  and  others  for  the  benefit  of  heirs 
and  estates,  and  there  seemed  to  be  no  one  progressive  enough  to  tear 
down  the  old  buildings  or  make  the  improvements  that  would  seem  to  be 
called  for  by  the  value  of  the  site,  letting  alone  any  questions  of  sanita- 
tion.    Usually  any  abrupt  requests  for  changes  in  these  buildings  were 


1  During  the  year  a  separate  document  was  published,  entitled  "  Hygiene  of  the  Boot  and  Shoe 
Industry  in  Massachusetts." 
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met  with  the  objection  that  with  the  present  income  the  property  brought 
in  hardly  enough  to  pay  fixed  charges,  and  the  trustee  or  agent  did  not 
see  how  he  could  afford  to  make  any  changes  or  alterations  in  the 
structure. 

Wry  often,  however,  the  expenditure  of  a  very  few  dollars,  as  was 
pointed  out  to  the  agents  of  these  buildings,  would  result  in  such  an 
astonishing  change  in  the  appearance  and  hygienic  condition  of  the  build- 
ing that  with  a  little  persuasion  it  was  found  possible  to  convince  them 
that  such  expenditure  would  be  justified.  To  cite  one  instance:  on  the 
second  floor  of  an  old  building  an  old  water-closet  was  found,  dirty, 
dark,  undesignated  and  ill  smelling.  The  walls  and  ceilings  of  the  hall- 
way were  black  and  in  a  dirty  condition.  A  gaslight  was  kept  burning 
most  of  the  day  in  the  hallway,  but  was  so  situated  that  the  light  was 
cut  off  by  an  angle  in  the  wall  so  that  it  did  not  reach  the  water- 
closet.  It  was  suggested  to  the  agent  of  the  building  that  the  gas  pipe 
be  extended  a  few  feet  so  that  the  light  would  serve  not  only  to  light 
up  the  hallway,  but  also  to  illuminate  the  water-closet  and  vicinity.  This 
was  done.  In  addition,  a  glass  panel  replaced  a  wooden  one  that  led  to 
a  dark  and  steep  stairway.  The  walls  and  ceilings  of  the  hallway  and 
the  woodwork  of  the  water-closet  were  whitened,  the  closet  designated 
for  the  use  of  the  women  in  the  various  shops  in  the  building,  and  one 
of  the  tenants  was  appointed  to  take  charge  of  a  supply  of  disinfectants 
which  were  supplied  by  the  agent.  The  total  expense  involved  was 
small ;  the  improvement  in  the  condition  of  the  building  was  very  striking. 

If  tact  was  needed  to  bring  about  improvements  in  the  housing  condi- 
tions, an  even  greater  measure  of  tact  was  found  necessary  to  secure 
the  co-operation  of  the  employers  and  managers  of  the  various  indus- 
trial establishments  in  the  endeavor  to  improve  conditions  in  the 
establishments  themselves.  Almost  invariably  it  was  found  that  the 
best  results  could  be  obtained  by  pointing  out  that  the  required  changes 
would  increase  the  efficiency  of  the  workers.  Of  course  where  positive 
noncompliance  with  specific  statutes  was  found,  such  procedure  was  not 
requisite;  the  defect  was  simply  called  to  the  attention  of  the  employer 
and  compliance  demanded.  But  in  cases  where  such  matters  were  in- 
volved as  improvements  in  the  artificial  lighting  conditions,  whitening 
walls  and  ceilings,  a  general  brushing  up  of  a  plant,  the  lessening  of 
congestion  and  confusion,  better  and  more  hygienic  washing  facilities, 
this  policy  seemed  to  be  the  most  efficient  one. 

A  striking  instance  of  the  possibilities  of  a  few  simple  suggestions 
made  to  a  willing  and  conscientious  employer  may  be  found  in  the  case 
of  a  certain  tinware  shop  that  was  visited  late  one  afternoon  in  the 
winter.     It  was  found  that  the  men  at  the  benches  were  working  with 
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high-powered  electric  bulbs  at  their  level  and  unshaded;  that  two  buffing 
wheels  were  in  operation  and  not  provided  with  a  dust-removal  system. 
Particularly  distressing  was  the  condition  of  a  group  of  three  young 
boys  found  working  at  a  set  of  punching  machines  with  glaring  incandes- 
cent lamps  hung  at  eye  level  and  constantly  within  four  or  five  inches  of 
their  eyes.  These  improper  conditions  were  pointed  out  to  the  employer 
and  the  necessary  changes  suggested.  It  was  pointed  out  to  the  employer 
that  he  hardly  needed  to  go  outside  of  his  own  factory  to  accomplish 
the  desired  results,  for  his  own  skilled  mechanics  at  the  benches  could 
easily  fashion  protecting  shades  for  the  bench  lights  and  special  shades 
for  the  three  boys  at  the  punching  machine.  Furthermore,  they  could 
easily  build  a  homemade  set  of  pipes  and  hoods  for  a  small  dust-removal 
system,  which,  together  with  a  second-hand  motor  and  fan  that  could  be 
picked  up  at  small  expense,  would  enable  the  firm  to  comply  with  the 
law.  All  this  was  carried  out  by  the  firm  on  exactly  the  lines  suggested, 
as  was  revealed  in  a  subsequent  inspection  made  in  the  course  of  a  few 
weeks,  which  showed  admirably  how  a  few  proper  suggestions,  a  little 
co-operation  on  the  employer's  part,  and  a  small  outlay  of  money  could 
accomplish  notable  results. 

In  the  course  of  the  exainination  of  a  large  chocolate  factory,  located 
in  an  old  building  intended  for  manufacturing,  rather  than  for  candy 
making,  it  was  found  that  the  firm  was  doing  an  enormous  business  for 
the  amount  of  floor  space,  resulting  in  congestion  brought  on  by  the 
approach  of  the  holiday  season.  No  proper  washing  facilities  were  pro- 
vided. Here  and  there  in  the  building  was  an  occasional  faucet,  but  no- 
where any  soap  nor  any  towels  fit  to  be  touched.  The  attention  of  the 
employer  was  called  to  these  conditions.  The  suggestions  were  immedi- 
ately acted  upon,  liquid  soap  was  installed  near  each  sink  and  sanitary 
individual  towels  were  provided. 

Cleaxijxess. 
In  attempting  to  cope  with  the  ever  difficult  factor  of  cleanliness,  the 
inspectors  tried  to  be  guided  by  standards  of  cleanliness  that  were  found 
to  exist  in  the  best  establishment  in  the  various  industries.  In  this 
manner  it  was  hoped  to  keep  all  recommendations  on  a  thoroughly  prac- 
tical basis.  In  many  instances  the  great  difficulty  in  maintaining  a 
proper  standard  of  cleanliness  was  the  worn  and  hopeless  condition  of 
the  floor  itself.  The  workshop  proprietors  were  cautioned  against  the 
easy  device  of  sweeping  rubbish  and  clippings  into  the  corners  and  for- 
getting that  dust  and  dirt  readilv  accumulate  under  the  machines  unless 
occasionally  removed.  Perhaps  in  no  other  types  of  workshops  were 
greater  contrasts  found  to  exist  than  in  the  workrooms  where  clothing 
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was  made;  on  the  one  hand  could  be  found  the  small,  one-or-two-man 
shop  in  the  old,  ill-kept  buildings  where  walls  were  never  cleaned,  floors 
broken  and  uneven,  windows  very  dirty ;  and  on  the  other  hand,  some 
Large  tailoring  establishment,  employing  hundreds  of  operatives  in 
modern  loft  buildings  where  the  floors  were  of  hard  wood,  easily  swept 
and  cleaned,  and  the  walls  and  windows  white  and  clean. 

The  problem  of  cleanliness  in  printing  establishments  and  plating 
and  machine  shops  resolved  itself,  for  the  most  part,  into  keeping  floors 
clean  and  removing  the  accumulation  of  dust  and  rubbish  from  the 
premises.  Very  often  in  inspecting  these  establishments  it  was  found 
that  the  employers  themselves  hardly  realized  into  what  a  condition  they 
had  fallen.  In  a  certain  plating  shop  of  the  average  type,  where  the 
boss  thought  "  his  place  was  kept  up  just  about  right,"  a  few  suggestions 
were  made  that  the  general  cleanliness  of  the  establishment  could  be 
improved.  In  accordance  with  suggestions  a  general  overhauling  of  the 
place  was  made.  The  proprietor  had  admitted  that  there  was  a  little 
dust  and  dirt  around,  but  he  was  greatly  astonished  when  he  found  at 
the  end  of  his  overhauling  he  had  removed  seven  loads  of  dirt  and 
rubbish  from  his  shop.  Meanwhile,  in  his  attempts  to  improve  the  clean- 
liness of  his  establishment,  he  rearranged  his  dust-removal  system  and 
whitened  his  walls  and  ceilings.  The  improvement  of  the  premises  was 
very  striking. 

In  dealing  with  the  problem  of  cleanliness  in  such  types  of  industry 
as  candy  and  chocolate  factories,  necessarily  a  much  different  viewpoint 
was  taken.  A  rigorous  insistence  was  made  that  floors  and  walls  should 
be  at  all  times  maintained  in  a  cleanly  condition;  that  proper  washing 
facilities  and  clean  towels  be  provided  for  the  employees.  A  great  ob- 
stacle in  obtaining  the  high  degree  of  cleanliness  that  this  work  would 
seem  to  demand,  and  a  great  bar  in  the  matter  of  suggestion  of  radical 
improvements,  was  found  in  the  fact  that  a  good  many  of  the  candy 
manufacturers  in  the  down-town  district  were  carrying  on  their  business 
in  old  buildings  that  were  obviously  unsuited  for  their  purposes  and  that 
never  had  been  intended  for  anything  but  simple  loft  buildings  for  manu- 
facturing purposes. 

Although  there  is  no  specific  law  on  the  subject  of  cleanliness  of  the 
operative's  hand,  the  State  Inspector  of  Health  felt  that  in  the  cases  of 
chocolate  dippers  it  was  always  in  order  to  suggest,  at  least,  that  rules 
be  posted  requiring  them  to  wash  their  hands  before  work  began  in  the 
morning  and  also  after  luncheon  time;  that  the  firm  take  some  interest 
in  the  physical  condition  of  these  girls  and  that  regular  inspection  be 
made  of  the  condition  of  their  hands  and  nails.  It  was  constantly  sug- 
gested to  the  candy  manufacturers  that  individual  paper  towels  be  sub- 
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stituted  for  the  common  roller  towel,  which  was  almost  invariably  found 
to  be  in  a  filthy  condition,  and  that  either  sufficient  common  soap  be 
provided,  or,  still  better,  liquid  or  pulverized  soap. 

Some  of  the  more  advanced  firms  were  found  to  be  providing  the  girls 
with  neat  uniforms,  which  were  changed  every  week.  In  some  establish- 
ments the  dippers  and  packers  were  required  to  wear  caps  over  their 
heads.  Perhaps  the  worst  offenders  against  cleanliness  were  the  manu- 
facturers of  the  so-called  "  penny  candy."  In  one  place  the  floors  were 
found  to  be  covered  inches  deep  with  dried  sugar  and  glucose,  which 
had  also  stained  the  walls  of  the  building,  making  the  whole  inside  con- 
dition extremely  uncleanly  in  appearance.  Washing  facilities  were 
found  to  be  wholly  inadequate,  the  vicinity  of  the  sinks  being  in  a  filthy 
condition,  and  little  or  no  care  paid  to  the  sanitary  habits  of  the  workers. 

Ventilation. 

The  problem  of  securing  proper  ventilation  was  an  extremely  difficult 
one,  and  presented  various  aspects  in  the  different  kinds  of  industries. 
The  ventilating  problems  of  the  large  cigar  factory,  with  plenty  of 
windows  but  a  rapidly  drying  tobacco  leaf  and  a  body  of  workmen  who 
easily  catch  cold,  had  to  be  handled  quite  differently  from  the  problems 
of  a  small  workshop  in  a  stuffy  basement,  with  practically  no  windows. 

In  a  great  many  instances,  especially  among  small  workshops,  the 
problem  simply  resolved  itself  into  keeping  the  windows  open  and  letting 
in  a  supply  of  outside  air.  In  other  instances,  a  special  feature  was  en- 
countered in  the  form  of  some  added  element  in  the  air,  due  to  the 
specific  industry,  —  either  fumes,  gases,  excessive  steam,  or  some  other 
injurious  agents,  —  that  demanded  special  methods  of  combating  it. 
The  excessive  temperatures,  for  instance,  prevailing  in  some  departments 
of  cotton  and  woolen  mills,  particularly  in  the  process  of  slashing,  ring 
spinning  and  carding,  appeared  in  a  large  measure  to  be  unavoidable. 
In  many  instances  fans  were  provided,  but  considerable  care  had  to  be 
observed  in  their  use,  so  that  they  might  not  affect  the  work  injuriously. 
Small  currents  of  air  oftentimes  break  the  yarn  in  the  process  of  manu- 
facture. In  the  ordinary  small  workshop  it  was  the  customary  tiling 
for  the  inspector  to  find  all  the  windows  closed  tight,  even  in  mild 
weather.  Of  necessity  many  of  the  workers  would  be  crowded  close  to 
the  windows  in  the  hope  of  getting  all  possible  light,  and,  being  lightly 
clad,  they  objected  to  opening  the  windows.  The  dangers  of  poor  venti- 
lation were  emphasized  and  the  employer  was  cautioned  to  do  his  best 
to  keep  the  windows  open,  if  only  an  inch  or  two,  and  advised  especially 
to  throw  open  the  windows  wide  during  the  luncheon  hour  to  effectually 
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flush  the  room  with  a  fresh  supply  of  air.  In  many  instances  window- 
ventilators  were  installed  to  diminish  the  drafts  from  the  open  windows. 

Window  ventilation  did  not  always  suffice,  or  was  not  always  available. 
This  was  the  case  in  a  certain  workshop  where  knitted  goods  were  made. 
Some  40  girls  were  found  at  work  in  a  low-studded  basement,  with  prac- 
tically no  windows,  and  lighted  artificially  all  day.  A  hatchway  in  front 
of  the  basement  through  which  freight  was  moved  was  occasionally 
opened,  thus  affording  some  slight  movement  of  air  on  the  premises,  but, 
on  the  whole,  the  atmosphere  was  heavy  and  close,  and  the  sluggish  and 
inefficient  movement  of  the  operators  indicated  the  effects  of  poor  venti- 
lation. The  situation  demanded  the  installation  of  a  suction  fan.  This 
was  suggested  to  the  firm,  and,  although  at  first  not  favorably  received, 
was  finally  put  in,  with  good  results,  as  testified  to  by  the  firm  themselves. 

Good  ventilating  conditions  in  industrial  establishments,  after  being 
once  obtained,  cannot  be  disturbed  very  readily.  This  was  found  to  be 
the  case  upon  the  inspection  of  a  certain  printing  establishment  where 
the  inspector  was  a  bit  surprised  to  find  a  fair-size  suction  fan  in  op- 
eration. Offhand,  it  would  have  seemed  superfluous,  as  the  workrooms 
were  of  good  height  and  window  exposure,  and  general  conditions  very 
favorable  for  good  ventilating  conditions.  Upon  inquiry,  it  was  found 
that  the  firm  had  just  moved  from  quarters  that  were  not  so  well 
equipped  from  a  ventilating  standpoint,  and  where  it  had  been  found 
necessary  to  install  a  suction  fan.  After  removal  to  the  new  place,  al- 
though ventilating  conditions  were  greatly  improved,  still  the  men  had 
become  so  used  to  the  positive  action  of  the  fan  that  they  unconsciously 
indicated,  to  a  watchful  employer,  in  a  perceptibly  lowered  efficiency 
that  something  was  wrong,  and  he  finally  determined  that  it  was  the 
lack  of  a  fan,  and  decided  that  it  would  be  very  profitable  for  him  to 
continue  its  use  in  his  new  plant. 

Probably  no  industry  offers  so  delicate  a  problem  in  ventilation  as  does 
the  cigar  industry.  The  problem  seems  to  center  about  the  man  as  much 
as  about  his  work.  The  cigar  maker,  working  in  his  shirtsleeves  and 
paid  by  the  piece,  is  strongly  adverse  to  any  conditions  which  he  thinks 
is  liable  to  slow  up  the  speed  at  which  he  turns  out  his  product.  In 
order  to  manipulate  his  cigar  wrapper  to  the  best  advantage,  he  insists 
that  nothing  be  done  to  deprive  it  of  its  moisture,  as  it  dries  rapidly 
and  becomes  very  difficult  for  him  to  work  with.  So  the  air  in  the  work- 
rooms must  be  kept  at  the  right  degree  of  heat  and  moisture,  and  no 
outside  air  permitted  to  disturb  this  arrangement. 

These  factors  make  the  ordinary  cigar-making  establishment  a  good 
example  of  bad  ventilation,  with  the  air  so  hot  and  stifling  and  the  odors 
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of  the  tobacco  leaf  so  strong  and  acrid  that  an  outsider  finds  it  very 
uncomfortable  to  spend  even  a  few  moments  in  the  workrooms.  Many 
attempts  have  been  made  to  find  a  system  of  ventilation  that  will  prove 
to  be  practicable,  but  none  has  yet  come  very  near  the  ideal,  unless  the 
newest  cigar  factory  now  being  erected  in  Boston  is  to  disclose  it  in  some 
elaborate  scheme  of  heating  and  moistening  the  air  and  distributing  it 
through  the  rooms  without  setting  up  annoying  drafts. 

In  a  number  of  types  of  industries  the  ventilating  problem  has  focused 
itself  on  some  special  feature,  the  problem  usually  consisting  in  the  re- 
moval of  certain  dangerous  added  elements  to  the  air  that  are  produced 
in  the  industry.  Thus  in  the  electrotype  foundries  employers  were  re- 
quired to  equip  their  melting  pots  with  hoods,  to  permit  the  dangerous 
fumes  of  the  lead  to  escape  to  the  outside.  In  cases  of  bookbinders  and 
brushmakers  the  problem  has  been  to  carry  off  the  disagreeable  odors  and 
fumes  of  the  glues  and  cements  by  means  of  small  hoods  and  exhaust 
pipes  to  the  outside.  In  a  number  of  instances  it  has  been  found  that 
these  compounds  gave  off  a  dangerous  odor  of  benzine,  naphtha  and 
allied  fumes  and  were  particularly  offensive,  as  the  employees  handling 
them  were  women  and  girls,  and  in  the  course  of  their  work  were  com- 
pelled to  bend  over  the  receptacles  containing  these  compounds  and 
breathe  in  the  fumes. 

Laundry  ventilation  has  afforded  a  field  for  considerable  investigation 
and  has  given  rise  during  the  past  year  to  numerous  orders  requiring 
changes.  Most  of  the  larger  plants  are  now  equipped  with  hoods  over  the 
mangles,  so  that  the  excess  steam  and  hot  air,  instead  of  remaining  in 
the  already  superheated  room,  is  carried  off  as  it  is  formed.  In  a  num- 
ber of  plants  orders  were  issued  requiring  the  installation  of  suction 
fans,  both  in  the  mangle  rooms  and  in  the  wash  rooms.  In  one  plant  it 
was  suggested  to  the  employer  to  tear  out  a  large  section  of  the  wall  be- 
tween two  of  his  rooms,  thus  affording  a  better  opportunity  for  the  cur- 
rent of  air  to  sweep  across  from  one  side  of  the  building  to  the  other. 

Water-closets. --One  of  the  objectionable  conditions  common  to  a 
large  number  of  old  buildings  was  the  unsanitary  conditions  of  their 
water-closets.  For  the  most  part  these  were  found  to  be  small  and  dark 
places  built  either  in  a  hallway  corner  or  partitioned  off  from  the 
workroom,  not  having  any  outside  air  or  light.  The  plumbing  was 
found  to  be  old-fashioned,  boarded  in  type,  usually  with  the  unsanitary 
long  hopper.  In  some  cases,  where  conditions  were  strikingly  poor,  the 
landlords  had  attempted  to  improve  affairs  by  installing  artificial  venti- 
lating systems  with  some  improvements  in  certain  instances.  Usually, 
however,  little  movement  of  air  through  the  pipe  was  afforded  by  the 
natural  draft,  and  to  be  efficient  had  to  be  reinforced  bv  some  other 
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means,  such,  for  instance,  as  was  observed  in  one  establishment  by  ex- 
tending a  gas  burner  to  the  lowest  point  of  the  ventilating  system  and 
maintaining  a  light  there  at  all  times.  In  a  number  of  cases  conditions 
were  so  bad  that  the  landlords  were  ordered  to  install  new  fixtures,  the 
old  ones  having  fallen  into  such  a  condition  that  cleaning  was  out  of 
the  question. 

Aside  from  the  questions  of  cleanliness  and  adequate  ventilation,  one 
of  the  most  frequent  violations  of  the  iaw  in  regard  to  water-closet  con- 
ditions was  the  absence  of  signs  designating  water-closets  for  the  use  of 
the  sexes.  This  lack  of  proper  designation  was  found  to  result  in  the 
use  of  the  closets  in  common  by  both  sexes.  This  was  the  case  in  the 
old  loft  buildings  occupied  by  the  smaller  type  of  workshop  where  cloth- 
ing is  manufactured.  In  some  shops  as  many  as  15  or  20  men  and  an 
equal  number  of  women  were  found  using  the  same  closet. 

In  some  cases  orders  were  issued  for  additional  water-closets,  either 
to  tenant  or  landlord  or  to  both.  In  other  cases,  where  several  manu- 
facturers were  located  in  the  same  building  and  where  no  additional 
water-closets  were  practicable,  it  was  suggested  that  all  the  water-closets 
in  the  building  be  used  in  common  by  all  the  tenants,  some  of  the  closets 
to  be  used  by  the  women  employees  and  others  by  the  men. 

Removal  of  Dust.  —  Practically  all  the  larger  plating  shops  and  ma- 
chine shops  were  found  to  be  equipped  with  more  or  less  efficient  dust- 
removal  systems.  It  was  among  the  smaller  shops,  where  the  business 
was  either  run  by  the  employer  himself  or  with  one  or  two  assistants, 
that  this  law  was  found  still  to  be  in  need  of  enforcement.  In  these 
cases  the  employer  would  often  plead  the  smallness  of  his  shop  and  the 
large  expense  of  such  an  installation  as  a  reason  for  not  having  a  dust 
removal  system.  But  the  law  was  strictly  enforced  with  the  provision, 
however,  that  in  small  establishments  more  time  than  usual  would  be 
given  for  compliance.  In  many  cases  these  small  workshop  owners  by 
purchasing  second-hand  motors  and  suction  fans,  and  by  doing  the  larger 
part  of  the  work  themselves,  were  able  to  complete  it  with  a  much 
smaller  expenditure  than  they  had  themselves  at  first  figured  on. 

From  some  quarters  strong  opposition  was  encountered  in  the  enforce- 
ment of  the  law.  certain  of  the  manufacturers  asserting  that  these  dust- 
removal  systems  were  impractical  devices  and  the  men  could  not  and 
would  not  work  with  them,  and  that  if  strict  enforcement  of  the  law 
were  attempted  the  business  would  have  to  close  down.  In  one  such 
case,  where  conditions,  as  a  whole,  were  found  to  be  deplorable  in  the 
matters  of  cleanliness  and  ventilation,  in  addition  to  the  absence  of  a 
dust-removal  system,  after  the  premi-es  had  been  inspected  seven  times 
with  no  results,  court  proceedings  were  instituted.     The  owner  was  in- 
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dieted  and  compelled  to  pay  a  fine  of  $25  and  was  given  the  alternative 
of  either  installing  a  dust-removal  system  or  closing  up  his  buffing 
shop.  He  finally  discontinued  buffing  and  polishing  on  his  premises.  In 
several  other  similar  instances  it  was  found  difficult  to  obtain  prompt 
installation  of  a  dust-removal  system,  but  by  means  of  repeated  inspec- 
tions the  desired  result  was  finally  obtained.  Very  often  the  owners 
were  in  good  faith  in  their  promises,  but  were  hindered  in  their  attempts 
for  compliance  by  outside  factors  involving  the  remodeling  of  premises 
or  possibly  the  expiration  of  leases. 

The  principal  line  of  attack  in  connection  with  the  removal  of  dust 
has  been  on  the  score  of  efficiency  in  the  dust-removal  systems  that  had 
been  installed.  The  mere  setting  up  of  a  collection  of  hoods  and  pipes 
seemed  to  many  proprietors  a  proper  and  complete  compliance  with  the 
law,  even  though  the  system  violated  the  simplest  mechanical  rules. 

In  several  large  plating  establishments  orders  were  issued  requiring 
a  complete  remodeling  of  the  system  to  avoid  sharp  angles  or  pipes 
turned  the  wrong  way  or  pipes  of  insufficient  dimensions.  Suggestions 
were  made  for  occasional  cleaning  out  of  the  systems,  and  the  removal 
of  dust  and  materials  collected  in  the  elbows  of  the  pipes.  In  few  in- 
stances the  efficiency  of  the  system  was  often  increased  to  the  desired 
amount,  simply  by  speeding  up  the  fan  to  the  proper  number  of  revolu- 
tions per  minute  required  by  the  number  of  wheels  in  operation. 

Most  of  the  larger  woodworking  establishments  inspected  were  found 
to  be  adequately  equipped,  their  planers  and  dust-producing  machines 
being  connected  with  efficient  dust-removal  systems.  In  several  such 
establishments  all  systems  for  the  removal  of  dust  have  been  removed 
and  new  ones  installed.  Likewise,  in  the  larger  mattress  factories  it 
was  found  that  the  picking  is  done  now  under  conditions  that  minimized 
to  a  great  extent  the  more  or  less  unavoidable  dust.  Most  of  the  fac- 
tories have  their  picking  machine  so  built  that  the  dust  is  thrown  into 
an  altogether  separate  compartment,  usually  constructed  of  concrete. 

One  interesting  and  very  dusty  process  that  did  not  seem  to  be  ame- 
nable to  a  dust-removal  system  was  the  so-called  "  arm  sander  "  process. 
These  machines,  which  consist  of  a  movable  and  rapidly  revolving  disk 
of  sandpaper,  are  used  for  putting  a  fine  surface  on  doors  and  window 
screens,  and  when  in  operation  fill  the  whole  section  of  the  building  with 
a  sharp,  fine  dust  which  covers  machines,  walls,  floors,  tables  and  the 
worker  himself.  These  machines  were  found  in  use  in  five  establishments 
in  Boston.  In  none  of  the  cases  was  the  operator  using  any  device  for 
his  protection,  and,  indeed,  the  only  practical  device  would  seem  to  be 
a  respirator. 

Artificial  Moisture  in  Textile  Mills.  —  In  all  the  textile  mills  inspected 
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the  water  used  was  of  sufficient  purity  and  the  humidity  so  regulated  as 
to  come  well  within  the  limits  as  required  by  the  statutes.  Dry  and  wet 
bulb  thermometers  were  kept  in  all  establishments  and  readings  made 
and  recorded  three  times  each  day. 


Lighting. 

After  the  enactment  of  chapter  603  of  the  Acts  of  1911  the  State 
Inspectors  of  Health  were  instructed  to  extend  the  investigations  relative 
to  the  lighting  of  factories  and  workshops  and  the  occurrence  of  eye 
injuries  among  the  operatives.  The  following  suggestions  were  offered 
to  them  as  a  guide  in  this  investigation,  and  in  every  factory  and  work- 
shop visited  observations  were  to  be  made  along  the  following  lines :  — 

1.  Is  the  light  sufficient  for  the  kind  of  work  done? 

2.  Does  the  work  require  sharp  vision? 

(a)  Is  the  material  worked  upon  greater  or  less  than  at  arm's  length  from 
the  operative? 

{b)  Does  the  work  call  for  constant  and  minute  attention;  if  so,  for  how 
lone  at  a  time  or  for  what  portion  of  the  day? 

(c)   Does  the  work  call  for  moderate  attention? 

3.  Xote  whether  the  light  is  (a)  natural  or  (b)  artificial:  if  artificial  note 
the  kind. 

4.  Is  the  light  used  to  the  best  advantage? 

(a)  Is  the  room  adapted  to  the  work  conducted  therein? 

(b)  Are  the  machines,  benches  and  other  apparatus  so  placed  as  to  give 
the  best  results? 

(c)  Are  any  of  the  workers  exposed  to  the  glare  from  direct  sunlight? 

(d)  Is  the  artificial  light  glaring? 

(e)  Is  the  artificial  light  evenly  distributed? 

(/)  Is  the  turning  on  of  artificial  light  delayed?  (Are  the  operatives 
straining  their  eyes  because  of  the  delay  of  turning  on  artificial  light?) 

5.  Xote  the  frequency  of  glasses  among  the  employees.  Inquire  as  far  as 
is  practicable  as  to  the  symptoms  of  eye  strain.  The  employees  longest  at 
the  work  should  be  questioned  and  inquiries  made  for  any  signs  of  eye  strain. 

6.  In  connection  with  the  study  of  lighting,  note :  — 
(a)   The  degree  of  skill  which  the  work  requires. 
(6)   The  strength  of  endurance  to  be  exerted. 

(c)  Whether  the  work  is  of  a  repugnant  nature,  stating  briefly  the  condi- 
tions under  which  it  must  be  done. 

7.  In  visiting  establishments  where  work  is  done  on  metals  —  e.g.,  tool 
grinding,  emery  wheel  polishing,  hand  chipping  of  metal  castings,  or  where 
other  occupations  are  conducted  which  give  rise  to  fine  or  coarse  particles  of 
hard,  unabsorbable  dust  which  may  cause  mechanical  irritation  or  injury  to 
the  eyes  of  the  operatives  —  inquiry  should  be  made  as  to  the  type  and  f re- 
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quency  of  injuries  to  the  eyes.  If  practicable,  the  corneas  of  the  older  oper- 
atives at  these  processes  should  be  examined  with  a  magnifying  glass  to  see 
whether  there  are  not  multiple  hazy  points  on  the  cornea.  The  possibility 
and  practicability  of  some  protective  devices,  including  the  use  by  the  work- 
men of  certain  kinds  of  glasses  should  be  considered. 

8.  In  all  occupations,  other  than  those  referred  to,  where  workers  are 
exposed  to  irritating  and  poisonous  dusts  and  to  irritating  and  poisonous 
fumes,  the  frequency  and  extent  of  irritation  of  the  eyes  of  the  operatives 
and  any  cases  of  conjunctivitis  should  be  investigated. 

9.  In  foundries  and  other  establishments  where  molten  metal  is  cast  into 
molds,  inquiry  should  be  made  as  to  the  frequency  of  burns  to  the  eyes  from 
the  spattering  of  the  metal. 

10.  In  establishments  where  the  emplo37ees  are  exposed  to  excessive  heat 
and  to  brilliant  or  dazzling  light,  as  in  metal  casting,  for  example,  in  steel,  in 
brazing  and  in  acetylene  welding,  inquiry  should  be  made  as  to  the  effect  of 
the  process  upon  the  eyes  of  the  employees. 

In  submitting  their  reports  of  instructions  to  factories  and  workshops, 
the  State  Inspectors  of  Health  noted  on  each  report  as  to  whether  the 
light  was  good,  as  to  whether  it  was  sufficient  for  the  kind  of  work 
done,  and  as  to  whether  there  appeared  to  be  any  danger  of  injury  to 
the  eyes  of  the  operatives  from  any  of  the  processes  carried  on  in  the 
particular  establishment. 

In  addition  to  the  reports  upon  those  conditions  in  every  establishment 
visited,  systematic  studies  were  made  of  lighting  conditions  and  danger 
of  eye  injury  in  a  variety  of  industries.  The  industries  upon  which 
special  reports  have  been  submitted  thus  far  include  the  textile  industry, 
the  glass  industry,  foundries,  machine  shops,  the  jewelry  industry,  the 
manufacture  of  tin  cans,  electric  and  acetylene  welding,  the  manufacture 
of  incandescent  lamps,  printing  establishments,  manufacture  of  clothing, 
the  rubber  industry,  woodworking  establishments,  paper  mills,  the  manu- 
facture of  wire  cloth,  the  manufacture  of  celluloid  goods,  the  manu- 
facture of  rattan  goods,  the  manufacture  of  pianos,  the  shoe  industry, 
the  manufacture  of  baby  carriages  and  tanneries. 

The  conditions  as  regards  lighting  which  were  found  to  prevail  in  in- 
dustrial establishments,  both  great  and  small,  varied.  In  some  the  light- 
ing conditions  were  excellent,  while  in  others,  even  in  those  that  excelled 
in  matters  of  cleanliness  and  ventilation,  serious  deficiencies  in  the  mat- 
ter of  proper  lighting  were  often  observed,  and  a  lack  of  care  in  protecting 
employees  against  eye  injuries  was  noticed.  Many  different  types  of 
deficiencies  were  noted.  In  some  establishments  there  was  insufficient 
window  exposure,  with  dark  and  dirty  walls:  in  others  insufficient  arti- 
ficial illumination  was  provided:  in  others  the  artificial  illumination  was 
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not  arranged  to  obtain  the  most  efficient  results,  or  the  lights  were  not 
properly  shaded. 

As  a  rule,  it  was  observed  that  the  processes  requiring  sharp  vision 
were  carried  on  near  the  windows  where  the  light  was  sufficient,  and 
manufacturers  recognized  that  it  was  to  their  interest  to  provide  sufficient 
light  where  such  light  was  a  necessary  factor  in  the  efficiency  of  produc- 
tion. In  workrooms,  however,  where  the  processes  did  not  require  ex- 
ceptionally good  light  it  was  noticed  that  employers  failed  to  recognize 
the  effect  upon  the  health  and  spirits  and  hence  upon  the  efficiency  of 
the  operatives  from  a  well-lighted  workroom.  Many  printing  establish- 
ments, machine  shops  and  other  industrial  establishments,  for  instance, 
were  found  to  be  dark,  dismal  and  dungeon-like  on  account  of  black 
walls  and  ceilings  which  in  many  instances  have  not  been  cleaned  or 
whitened  for  fifteen  or  more  years.  The  changes  brought  about  in  many 
such  places  by  a  coat  of  whitewash  or  white  paint  were  very  striking. 
Dark  and  dismal  workrooms,  depressing  to  the  spirits,  were  rendered 
bright  and  cheerful  and  even  those  employers  who  were  at  first  opposed 
to  whitewashing  walls  and  ceilings  and  were  forced  to  take  such  measures 
only  on  the  threat  of  prosecution  were  satisfied  with  the  results  and 
expressed  gratification  at  having  been  forced  to  whiten  the  walls  and 
ceilings.  To  cite  one  instance,  in  one  paste  factory  it  was  found  that 
men  were  working  under  artificial  light  practically  all  day.  A  small 
amount  of  natural  light  came  in  through  the  windows  at  the  end  of  a 
long  and  narrow  room.  The  walls  and  ceilings  were  dirty,  and  the  arti- 
ficial light  was  meagre,  consisting  of  a  few  unshaded  incandescent  bulbs. 
The  employer  was  requested  to  whiten  the  walls  and  ceilings  and  im- 
prove the  system  of  illumination.  A  second  visit  to  his  establishment 
revealed  a  wonderful  change.  The  whole  plant  had  been  given  a  coat 
of  white  paint,  and  eight  clusters  of  high-power  tungsten  lights  had  been 
installed  which  gave  a  brilliant  light.  The  transformation  of  the  work- 
room was  miraculous,  and  both  employer  and  employees  were  highly 
satisfied  with  the  changes  brought  about. 

Legislation  requiring  employers  to  whiten  walls  and  ceilings  periodi- 
cally would  help,  in  a  great  measure,  to  improve  the  lighting  conditions 
in  many  establishments  in  the  State. 

As  illustrations  of  the  special  studies  that  have  been  made  in  certain 
industries,  the  following  of  the  more  important  ones  might  serve  as 
examples. 
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Textile  Industry. 

The  processes  in  the  textile  industry  which  require  sharp  vision  and 
close,  constant  attention  are  weaving,  drawing-in,  inspecting  of  cloth 
and  yarn,  sewing  and  burling.  A  cotton-goods  weaver  operates  from 
4  to  16  automatic  looms.  He  has  to  see  that  all  the  warp  threads,  2,000 
or  more  to  each  loom,  are  intact;  he  has  to  replenish  the  different  color 
fillings,  2  or  6  for  each  loom,  and  must  be  on  the  lookout  for  faulty 
mechanism  of  the  loom,  so  that  imperfections  in  the  cloth  may  not  occur. 
All  this  requires  some  degree  of  skill,  acute  vision,  constant  and  close 
attention  and  considerable  strength  and  endurance.  Some  patterns  are 
more  trying  to  the  eyes  than  others,  particularly  those  with  different 
color  checks.  The  work  on  woolen  goods  is  not  so  trying,  as  the  weavers 
are  required  to  operate  only  2  looms.  The  process  of  weaving  was  con- 
ducted, as  a  rule,  under  good  conditions  of  lighting.  In  the  middle 
alleys  of  the  weave  rooms,  or  where  the  looms  were  located  near  adjoin- 
ing buildings  where  natural  light  was  poor,  the  lighting  was  improved 
by  prismatic  glass  and  by  whitened  outside  walls  of  near-by  buildings. 
The  high-power  tungsten  lamp  was  the  artificial  light  in  use,  and  was 
found  satisfactory. 

The  process  of  "  drawing-in "  consists  of  drawing  the  warp  threads 
through  needles  or  harnesses  or  reeds,  after  which  the  warp  is  ready  for 
the  loom.  The  work  requires  acute  vision  and  close  and  constant  atten- 
tion. The  part  most  trying  to  the  eyes  appears  to  be  the  drawing  of 
the  threads  through  the  reed,  which  varies  in  degree  of  fineness  from 
30  to  80  or  more  dents  per  inch. 

In  the  silk-cloth  industry  the  work  most  conducive  to  eye  strain  was 
that  of  twisting  the  ends  of  fine  silk  threads  preparatory  to  placing  the 
warps  upon  the  looms.  The  work  must  be  watched  very  closely  for 
broken  threads  which  must  be  tied.  The  strain  on  the  eyes  is  very 
severe.  Two  men  who  were  observed  to  do  this  work  in  one  establishment 
had  excellent  light;  neither  wore  glasses. 

The  work  is  arranged  advantageously  as  regards  light ;  it  is,  as  a  rule, 
carried  on  near  the  windows  with  the  light  entering  over  the  shoulders 
of  the  operatives.  Each  worker  has  also  a  16-candle  power  adjustable 
lamp  for  artificial  light. 

The  work  of  inspecting  cloth  and  yarn  is  also  arranged  advantageously 
with  reference  to  light;  the  employees  are  locatud  near  the  windows  so 
that  light  enters  over  their  shoulders.  Good  artificial  light  is  also  fur- 
nished in  the  form  of  arc,  tungsten  or  carbon  lamps. 

The  work  of  sewing  and  burling  is  arranged  similar  to  that  mentioned 
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above,  and  the  best  of  artificial  light  is  furnished.  The  employees  are 
required  to  pick  out  imperfections  in  the  cloth  and  repair  them  by  sewing 
or  practically  weaving  in  the  missing  threads. 

Sewers,  drawers-in  and  inspectors  who  were  questioned  stated  that  after 
a  period  of  one  or  two  years'  service  they  found  it  necessary  to  wear 
glasses.  Weavers  wearing  glasses  who  had  been  longest  at  work  were 
questioned,  and  few  of  them  thought  that  the  work  was  responsible  for 
their  failing  sight.  They  were  inclined  to  think  that  advancing  years 
was  the  cause,  although  they  admitted  that  some  patterns  were  trying 
and  caused  a  strain  to  their  eyes. 

The  number  observed  wearing  glasses  were  approximately  as  follows :  — 

Per  Cent. 

Weavers, 15 

Burlers, 10 

Inspectors  of  cloth  and  yarn, 20 

Drawers-in, 40 

Sewers, 48 

Injuries  to  eyes  appear  to  be  infrequent,  and  no  records  of  such  in- 
juries were  found  on  file.  Finger  or  hand  injuries,  on  the  other  hand, 
are  quite  frequent.  Protection  is  provided  against  flying  shuttles  by  a 
guard.  While  this  does  not  always  stop  shuttles  from  flying  out,  it  keeps 
them  pointed  down,  so  that  they  either  stop  the  loom  before  they  get  out 
or  point  downward  after  getting  out. 

In  the  textile  establishments  visited  the  lighting  was  found  reasonably 
good.  Some  of  these  establishments  were  modern  buildings  with  excel- 
lent lighting.  The  windows  in  all  were  properly  shaded  so  that  in  no 
case  was  there  exposure  to  direct  glare.  The  windows  were  reasonably 
clean  and  the  walls  and  ceilings  were  whitened  in  all  but  one. 

In  almost  all  the  establishments  electricity  was  used  for  artificial 
illumination.  Carbon  and  tungsten  lamps  were  in  general  use.  In  sev- 
eral mills  arc  lights  were  used  in  addition.  These  were,  as  a  rule,  found 
to  be  dazzling,  flickering  and  they  produced  shadows.  In  many  instances 
the  incandescent  lamps  were  not  shaded. 

The  management  of  the  lights  was  in  all  instances  under  the  control 
of  the  engineer,  so  that  the  lights  were  turned  on  or  turned  off  at  the 
same  time  in  all  parts  of  the  establishment.  Persons  working  in  parts 
of  the  building  less  favorably  situated  as  regards  natural  lighting  are  apt 
to  suffer  thereby. 
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Glass  Industry. 

The  intense  heat  and  the  glare  of  the  molten  glass,  to  which  the  op- 
eratives are  exposed  when  the  furnaces  where  the  glass  is  melted  are 
opened,  has  a  distinctly  injurious  effect  upon  the  sight  of  the  workmen. 
Several  of  the  workmen  showed  the  results  of  chronic  inflammation  of 
the  conjunctiva  and  cornea  resulting  from  the  intense  heat  and  glare. 
No  cataracts  were  found  among  those  examined.  None  of  the  men  wore 
protective  glasses ;  they  stated  that  they  were  accustomed  to  the  heat  and 
glare  and  that  they  did  not  mind  it. 

The  various  processes  of  glass  cutting,  such  as  making  the  pattern, 
smoothing,  polishing  and  engraving,  all  require  good  light,  keen  eyesight, 
constant  and  unwavering  attention  and  a  steady  hand.  In  spite  of  this 
exacting  work,  which  necessarily  causes  a  severe  strain  to  the  eyes,  the 
number  of  operatives  who  wore  glasses  was  very  small.  Occasionally, 
injuries  to  the  eyes  occur  from  flying  sand,  emery,  putty,  powder  and 
particles  of  glass,  but  the  injuries  are,  as  a  rule,  not  serious,  and  the  men 
wore  no  goggles  or  protection  of  any  kind. 

Inquiries  were  made  of  two  oculists  in  a  city  where  a  glass  factory  em- 
ploying 450  persons  was  located,  relative  to  the  frequency  of  eye  injuries 
or  cataracts  among  the  workers  in  that  industry.  The  following  is 
quoted  from  their  letters. 

I  fail  to  recall  one  ease  of  cataract  in  an  employee  of  the  glass  works  as 
due  to  trauma  or  personal  environment.  I  have  had  a  few  cases  of  injury 
to  the  cornea  from  spicules  of  glass.  I  have  treated  many  cases  of  con- 
junctivitis in  employees  of  said  works,  —  many  of  them  very  obstinate  in 
yielding  to  treatment.  I  have  not  looked  for  the  "  germ  "  in  these  cases,  but 
considered  them  due  to  the  irritation  of  the  fine  dust  in  the  grinding  [cutting] 
rooms  and  [in  the  foundry]  the  intense  white  light  at  which  they  are  con- 
stantly looking.  I  should  say  that  the  injuries  to  the  eyes  of  glass  workers 
of  all  kinds  are  of  a  minor  nature. 

After  twenty-two  years'  practice  limited  to  the  eye,  and  having  attended 
many  of  the  glass  cutters  and  very  few  of  the  blowers,  I  cannot  remember  a 
single  case  where  I  regarded  the  work  as  the  direct  cause  of  cataract. 

Foundries. 
The  processes  conducted  in  foundries  do  not  require  concentration  of 
eyesight  and  make  no  demands  for  acute  vision.  During  the  process  of 
casting,  the  workers  are  exposed  to  intense  heat,  to  the  glare  of  the  molten 
metal,  and  to  burns  from  the  sputtering  of  particles  of  molten  metal. 
No  histories  of  inflammation  of  the  eyes  were  obtained  resulting  from 
the  heat  and  the  glare.     Burns  of  the  cornea  were  said  to  be  not  infre- 
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quent,  but  no  histories  of  any  serious  results  were  ascertained.  The 
danger,  however,  of  injuries  to  eyes  is  real,  and  it  would  seem  that  glasses 
or  goggles  would  effectively  protect  the  eyes  of  the  workers  against  in- 
jury. Many  of  the  men  spoken  to  made  light  of  the  danger,  and  stated 
that  glasses  were  unnecessary,  that  they  would  be  a  nuisance,  and  that 
they  would  not  care  to  wear  them. 

The  only  instances  where  glasses  were  worn  by  men  were  in  steel 
foundries  at  the  time  of  casting.  The  molten  steel  is  so  dazzling  in  its 
brilliancy  that  smoked  glasses  are  absolutely  essential;  these  were  only 
worn  by  the  men  who  had  to  look  directly  upon  the  surface  of  the  metal. 

The  lighting  conditions  in  the  foundries  were, -as  a  rule,  adequate  for 
the  kind  of  work  done,  though  the  natural  light  was  not  as  good  as  would 
be  desired  to  render  the  workrooms  more  cheerful,  for,  on  account  of  the 
sand  and  dust,  it  is  almost  impossible  to  keep  the  windows  clean  or  the 
walls  and  ceilings  in  a  whitened  condition. 

The  cleaning  and  grinding  of  castings  is  done  by  wire  brushes,  by 
emery  wheels,  by  tumbling,  by  pneumatic  chippers,  by  hammer  and 
chisel  and  by  the  sand-blast.  All  these  processes  give  rise  to  great  quan- 
tities of  dust  and  expose  the  operatives  to  eye  injuries  from  the  flying 
particles.  Yet  with  the  exception  of  the  men  working  the  sand-blast, 
who  usually  wear  some  sort  of  helmet  or  goggles  to  protect  their  eyes, 
the  other  operatives  in  these  dusty  and  dangerous  processes  wore  no  eye 
protection.  In  several  establishments  goggles  were  provided  for  the  op- 
eratives engaged  in  these  processes,  but  the  men  as  a  rule  refused  to  wear 
them.  In  one  establishment  a  notice  posted  in  a  conspicuous  place  in 
the  workroom  read :  — 

We  strongly  recommend  the  use  of  goggles  for  all  chippers  and  grinders  or 
other  employees  engaged  in  similar  work.  Goggles  can  be  obtained  from 
foremen  on  request. 

The  men  as  a  rule  refused  to  wear  these  goggles,  because  they  said  they 
were  heavy  and  uncomfortable,  and  that  in  a  short  time  the  glasses  get 
covered  with  sweat  and  dust  and  seriously  interfere  with  clear  vision. 

This  observation  was  also  true  of  all  metal  buffing  and  polishing  estab- 
lishments. Even  with  fairly  efficient  dust-removal  appliances  the  opera- 
tives frequently  suffer  from  irritation  of  the  eyes,  but  all  those  interviewed 
stated  that  the  wearing  of  glasses  would  seriously  interfere  with  clear 
vision,  as  they  would  quickly  become  covered  with  dust. 
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Machine  Shops. 

Machine  work  in  general  does  not  require  acute  vision  continuously. 
Good  light  is  essential  while  the  machines  are  being  adjusted,  a  process 
which  requires  acute  vision;  once,  however,  the  adjustment  is  made  the 
machine  works  more  or  less  automatically.  Such  processes,  however,  as 
saw  smithing,  polishing,  assembling  and  some  tool  making  are  done  by 
hand  within  arm's  length  of  the  operative,  and  require  constant  attention 
and  good  vision.  As  a  rule,  it  was  found  that  such  processes  were  carried 
on  near  the  windows  where  the  light  was  good.  In  one  health  district 
it  was  observed  that  nearly  50  per  cent,  of  tool  makers  wore  glasses 
while  at  work. 

In  many  machine  shops  the  room  was  so  filled  with  machines  that  the 
light  which  came  in  through  the  windows  was  absorbed  by  the  dark 
masses  of  machinery,  so  that  the  light  in  the  center  of  the  room  was 
bad,  and  artificial  light  had  to  be  used  throughout  the  day  even  on  bright 
days. 

In  a  good  many  instances  the  walls  and  ceilings  were  black  and  cov- 
ered with  dust,  and  it  was  frequently  admitted  that  the  workrooms  had 
not  been  whitened  for  ten  or  more  years.  It  was  impracticable  in  many 
instances  to  request  the  whitening  of  the  ceiling,  inasmuch  as  the  latter 
was  almost  entirely  covered  with  shaftings  and  belts  which,  while  re- 
volving, deposited  much  dust  on  the  ceiling,  so  that  in  a  short  time  the 
effect  of  whitening  would  be  lost.  It  was  noted,  however,  that  there  was 
a  general  tendency  to  substitute  individual  motors  for  the  machines, 
which  would  do  away  with  the  shafting  and  belting  and  make  it  possible 
to  keep  the  ceilings  clean  and  white. 

Injuries  from  particles  of  metal  to  the  eyes  of  the  operatives  working 
at  lathes  were  found  to  be  a  frequent  occurrence,  but  such  injuries  were 
as  a  rule  not  serious.  In  each  establishment  one  workman  was  found 
who  has  become  quite  skillful  in  removing  particles  from  the  eye,  and  a 
physician's  services  are  but  rarely  required.  In  several  instances,  how- 
ever, it  was  found  that  employees  had  to  stay  out  from  work  for  a  week 
or  more  on  account  of  injuries  to  the  eyes  from  flying  metal  chips. 

In  many  machine  shops  the  eyes  of  the  older  operatives  were  examined 
and  in  many  instances  small,  single  or  multiple,  corneal  scars  were  found 
resulting  from  previous  slight  injuries.  Such  scars  if  located  over  the 
pupils  might  seriously  interfere  with  the  vision. 

It  was  maintained  that  eye  shields  would  interfere  with  the  work,  and 
all  operatives  who  were  spoken  to  said  that  they  would  not  care  to  use 
them.  They  did  not  seem  to  attach  much  importance  to  the  occasional 
particles  entering  the  eye  which  were  so  easily  removed.     It  was  even 
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maintained  that  wearing  glasses  at  work  would  increase  the  danger.  In 
one  establishment  a  man  wearing  glasses  was  struck  by  a  chip  of  metal, 
the  glasses  broke,  and  his  eye  was  badly  cut  by  the  broken  glass. 

Jewelry  Industry. 

There  are  a  variety  of  processes  in  this  industry,  some  of  which  de- 
mand constant  attention  and  acute  vision,  while  others  do  not  involve 
any  eye  strain. 

In  annealing  rooms,  where  gold  and  brass  are  rolled  together,  no  fixed 
attention  is  needed;  the  workers  move  about  from  place  to  place  in  the 
room,  and,  except  for  the  occasional  exposure  of  the  eyes  to  a  small 
amount  of  smoke  from  annealing  ovens  and  transitory  exposure  to  heat 
near  the  furnaces,  there  is  no  special  danger  to  eyesight.  The  rooms 
where  this  work  is  done  are  often  located  in  the  basement  of  the  build- 
ings where  the  natural  light  is  poor,  and  in  some  artificial  light  is  neces- 
sary throughout  the  day. 

In  the  coloring  rooms  good  light  is  required,  but  the  processes  do  not 
involve  any  eye  strain.  The  acid-dipping  processes  give  rise  to  irritating 
fumes,  but  these  fumes  are,  as  a  rule,  removed  by  exhausts,  so  that  there 
is  no  danger  to  the  eyes  from  the  acid  fumes. 

In  the  process  of  polishing,  the  dust,  on  account  of  its  commercial 
value,  is  carefully  collected  by  efficient  dust-removal  devices,  so  that  the 
workers  are  well  protected  and  there  is  no  danger  of  irritation  of  the 
eyes  from  the  dust.  The  light  was  found  in  every  instance  sufficient 
for  the  work  done,  and  although  the  work  was  done  at  less  than  arm's 
]ength  it  did  not  involve  any  strain  on  the  eyes. 

The  machine  which  stamps  the  small  pieces  of  metal  is,  as  a  rule, 
located  in  the  center  of  the  room  where  the  light  is  poorest.  The  work, 
however,  consists  simply  in  feeding  the  machine  and  causes  no  strain 
to  the  eyes. 

The  processes  of  engraving,  soldering,  assembling  of  small  parts  and 
enameling  are  carried  on  at  less  than  arm's  length  from  the  operative 
and  require  acute  vision  and  excellent  light.  As  a  rule,  benches  where 
these  operations  were  carried  on  were  located  near  the  windows,  and 
window  shades  were  provided  as  a  protection  against  the  direct  glare. 
The  great  majority  of  those  engaged  in  the  bench  work  are  women.  It 
was  noted  that  about  50  per  cent,  of  them  wore  eyeglasses;  the  need  of 
the  glasses  was  attributed  by  them  to  the  exacting  nature  of  their  work. 
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Manufacture  of  Tin  Cans. 
In  the  process  of  soldering  of  tin  cans  by  hand,  and  in  other  industries 
where  soldering  is  done,  if  the  tin  happens  to  be  cold  or  moist  the  molten 
solder  when  applied  is  apt  to  sputter,  and  burns  of  the  eyes  of  the  op- 
eratives are  not  infrequent.  Usually  the  burns  are  slight  and  cause 
no  trouble,  but  occasionally  the  results  are  apt  to  be  serious.  In  one  can 
factory  one  of  the  operatives  had  what  he  considered  a  slight  burn  of 
the  eye;  shortly  after  the  eye  became  infected  and  he  was  laid  up  for 
three  months.  An  examination  of  the  eye  showed  a  hazy  appearance  of 
the  left  cornea,  and  the  sight  was  almost  entirely  gone.  Had  the  man 
worn  some  sort  of  an  eye  shield  while  at  work  this  injury  would  not  have 
happened.  It  would  seem  that  in  such  industries  the  wearing  of  an  eye 
shield  would  be  practicable. 

Electric  and  Acetylene  Welding. 

The  intense  light  of  the  arc  used  in  electric  welding  will  injure  the 
eyes  of  the  operatives  unless  precautions  are  taken.  It  sets  up  a  severe 
conjunctivitis  often  associated  with  iritis  in  which  the  pain  is  intense. 
The  operatives  are  protected  by  the  use  of  helmets  which  are  provided 
with  four  thicknesses  of  glass  to  look  through;  two  of  these  are  dark  red 
and  the  remainder  dark  blue.  This  work  is  done  in  a  separate  room  away 
from  the  rest  of  the  operatives. 

In  welding  by  means  of  acetylene  flame  the  operators,  to  protect  their 
eyes  against  the  intense  brilliancy  of  the  flame  and  against  the  danger 
of  sputtering  metal,  were  observed  to  wear  goggles. 

Printing  Establishments. 

The  process  which  makes  the  greatest  demand  for  sharp  vision  and 
involves  eye  strain  is  that  of  hand  typesetting.  The  press  work  is  more 
automatic  and  does  not  require  such  constant  and  minute  attention.  As 
a  rule,  it  was  found  that  the  typesetting  processes  were  carried  on  near 
the  windows  with  good  natural  light.  The  artificial  lights  were  usually 
shaded,  and  where  no  shades  were  provided  many  of  the  compositors 
were  found  wearing  shades  over  their  eyes,  or  they  improvised  cardboard 
shades  for  the  electric  lights. 

The  conditions  found  in  these  establishments  varied  greatly.  Many 
establishments,  both  large  and  small,  were  found  to  be  as  admirably 
equipped  in  the  matter  of  lighting  as  they  were  in  cleanliness  and  venti- 
lation, with  shaded  electric  lights  provided  for  the  individual  worker 
and  arc  lights  for  general  illumination,  with  whitened  walls  and  ceilings. 
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Many,  on  the  other  hand,  were  insufficiently  lighted  with  a  flickering 
gas  jet  here  and  there,  with  black  walls  and  ceilings  which  had  not  been 
whitened  for  many  years,  rendering  the  workrooms  cheerless  and  dismal. 

Manufacture  of  Incandescent  Lamps. 

In  the  testing  department  of  one  lamp  factory  50  tungsten  lamps 
attached  to  a  vertical  board  were  tested  by  the  operative  at  one  time. 
Four  women  were  engaged  in  this  work;  the  boards  with  the  attached 
lamps  were  directly  in  front  of  the  operatives.  When  the  lamps  were  lit 
the  light  was  dazzling  in  its  brilliancy.  On  watching  the  operation  for 
a  few  minutes  a  severe  strain  on  the  eyes  was  experienced,  particularly 
on  turning  away  from  the  brilliant  light  to  the  comparatively  dim  light 
of  the  room.  On  the  suggestion  of  the  State  Inspector  of  Health  the 
operatives  at  this  process  were  provided  with  smoked  glasses  which  they 
are  now  required  to  wear  while  at  work. 

Another  process  in  the  same  factory  which  requires  sharp  vision  is  that 
of  winding  the  fine  tungsten  wire  to  the  anchor  which  forms  the  center 
of  the  lamp.  The  process  is  extremely  delicate  and  requires  excellent 
light.  All  the  windows  in  the  room  where  this  process  was  carried  on 
were  shaded,  and  each  operative  had  a  tungsten  light  in  front  of  her, 
well  shaded  by  a  reflector.  This  method  supplied  excellent  light  for  the 
operation,  while  at  the  same  time  it  protected  the  eyes  of  the  operatives 
from  the  direct  glare  of  the  light. 

The  frequency  of  headaches  among  the  minors  of  this  establishment 
who  were  examined  was  striking.  Although  the  sanitary  conditions  of 
the  establishment  were  excellent,  yet  many  of  the  processes  required 
acute  vision,  and  some  entailed  exposure  to  high  temperature.  Many  of 
the  causes  of  headaches  were  in  all  probability  due  to  eye  strain,  and 
would  probably  be  helped  by  proper  glasses.  The  parents  of  all  the 
minors  found  to  be  suffering  from  headache  were  notified  and  advised 
to  have  the  eyes  of  their  children  examined. 

Drinking  Water. 
Fresh  and  pure  drinking  water  was  furnished  in  all  the  factories 
visited.  In  several  establishments  changes  were  made  in  the  method  of 
providing  the  drinking  water.  Open  pails  and  common  dippers  were 
removed,  and  properlv  covered  water  receptacles  were  provided.  The  use 
of  the  individual  drinking  cup  was  urged  upon  employers. 
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Sputum  Receptacles. 

In  spite  of  the  long  and  general  campaign  against  promiscuous  spit- 
ting, much  still  remains  to  be  accomplished  in  this  matter.  Even  when 
sputum  receptacles  are  provided  by  well-meaning  employers,  in  a  short 
time  they  disappear  behind  benches,  or  are  found  resting  upon  shelves, 
or  vanish  altogether.  Even  when  present  they  are  often  found  to  be  of 
little  use.  The  health  inspector,  during  the  course  of  conversations  with 
factory  foremen  about  sanitary  conditions  in  general  and  spitting  in 
particular,  often  noticed  the  foreman  punctuate  his  talk  by  the  most 
matter-of-fact  and  careless  spitting.  When  foremen  were  so  derelict 
little  could  be  expected  from  their  subordinates. 

In  large  establishments  where  much  spitting  was  noted,  in  addition 
to  orders  requiring  the  installation  of  sputum  receptacles  employers  were 
requested  to  post  signs  warning  against  the  practice.  In  many  instances 
where  sputum  receptacles  were  not  provided  and  promiscuous  spitting 
was  noticed  on  the  floors  or  stairways,  local  boards  of  health  were  notified 
and  conditions  were  improved.  In  a  great  many  establishments  notices 
warning  against  spitting  on  the  floor  were  posted,  and  in  some  establish- 
ments information  regarding  the  spread  of  tuberculosis  was  posted  on 
the  walls. 

A  few  of  the  large  factories  have  attained  almost  ideal  conditions  in 
this  respect,  as  the  men  understand  that  discovery  of  the  practice  will 
lead  to  immediate  discharge.  Very  often  the  factory  is  furnished  with 
cuspidors  by  a  concern  which  makes  a  business  of  calling  at  the  factories 
at  frequent  intervals,  removing  the  cuspidors  and  supplying  clean  ones. 
In  some  of  the  smaller  shops  destructible  cuspidors  are  used,  and  in 
others  the  men  were  found  using  boxes  filled  with  sawdust,  which  they 
cleaned  and  refurnished  as  occasion  required. 

First-aid  Outfit. 

On  the  whole,  the  law  requiring  factories,  where  machinery  is  used  and 
accidents  liable,  to  have  medicine  chests  on  hand  is  being  generally  com- 
plied with.  In  many  establishments  the  first-aid  outfits  provided  have 
become  depleted  and  inadequate.  The  local  boards  of  health  of  cities 
and  towns  in  which  such  factories  were  located  were  notified,  and  recom- 
mendations were  made  regarding  the  requirements  of  providing  proper 
first-aid  outfits. 

Seats  for  "Women. 

During  the  course  of  the  year  a  number  of  complaints  were  received 
in  regard  to  the  non-provision  of  seats  for  women  in  several  of  the  large 
mercantile  establishments.     These  complaints  were  investigated,  and,  if 
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warranted,  orders  issued  to  the  firm  requiring  that  the  necessary  seats 
be  installed,  or,  if  already  installed,  that  the  employees  be  permitted  to 
use  them  when  not  actively  engaged  in  the  performance  of  their  duties. 

In  the  enforcement  of  this  statute  in  factories  and  workshops  it  was 
often  noted  that  many  of  the  operations  of  the  women  employees  could 
be  efficiently  conducted  while  the  women  were  seated,  and  in  such  cases 
the  installation  of  stools  was  requested.  In  other  cases  it  was  observed 
that  the  seats  or  benches  were  not  of  the  proper  height  to  secure  the  most 
desirable  results,  and  the  employer  was  advised  to  make  the  necessary 
changes.  In  still  another  class  of  cases,  particularly  seen  in  boot  and 
shoe  factories,  observation  showed  that  a  few  changes  in  the  method  of 
operation  or  simple  adjustments  of  the  machinery  would  permit  the  op- 
erative to  do  her  work  just  as  efficiently  seated  as  standing,  and  in  far 
more  comfort.  Eecommendations  along  this  line  were  received  in  good 
part  by  most  of  the  foremen  and  employers,  who  often  replied,  however, 
that  it  was  extremely  difficult  to  persuade  the  operatives  to  make  changes 
of  this  kind  in  their  work.  Most  of  this  work  is  done  under  the  piece- 
work system,  and  the  workers  are  extremely  reluctant  to  make  any 
changes  from  their  habitual  methods,  which,  though  extremely  fatiguing, 
have  through  long  usage  allowed  them  to  attain  a  satisfactory  output, 
and  create  a  strong  dislike  for  any  experiments  with  their  economic 
status,  even  though  it  be  to  the  advantage  of  their  physical  well-being. 

Minors  engaged  in  Processes  Injurious  to  Health. 
During  the  year  8  minors  (males)  were  found  employed  in  processes 
declared  by  chapter  404,  Acts  of  1910,  injurious  to  health.    The  processes 
at  which  the  minors  were  employed  and  the  number  of  minors  at  each 
process  were  as  follows :  — 

Involving  exposure  to  plumbago, 2 

Involving  exposure  to  naphtha  fumes, 5 

Involving  exposure  to  benzine,     .........     1 

8 

Of  the  8  minors  found  employed  in  these  processes  injurious  to  health 
4  were  excluded  from  the  factory  and  4  remained  at  work  because  of 
special  means  adopted  which  appeared  to  the  State  Inspectors  to  be  effi- 
cient in  protecting  the  minors  against  dangerous  influences. 
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STATISTICS  OF  FACTORY,  WORKSHOP  AND  MERCANTILE  IN- 
SPECTION WORK  THROUGHOUT  THE  STATE  FOR  THE  FIS- 
CAL YEAR  ENDING  OCT.  31,  1912. 

Number  of  inspections  made  of  factories,  workshops  and  mercantile 

establishments, 2,772 

Number   of   factories,    workshops    and   mercantile    establishments   in- 
spected,   1,930 

Number  of  factories,  workshops  and  mercantile  establishments  in  which 

orders  were  issued, 548 

Number  of  factories,  workshops  and  mercantile  establishments  in  which 

no  orders  were  issued, 1,382 

Of  the  2,772  inspections  made  — 

812  establishments  were  visited  for  the  first  time. 
494  establishments  were  visited  for  the  second  time. 
376  establishments  were  visited  for  the  third  time. 
376  establishments  were  visited  for  the  fourth  time. 
267  establishments  were  visited  for  the  fifth  time. 
168  establishments  were  visited  for  the  sixth  time. 
97  establishments  were  visited  for  the  seventh  time. 
74  establishments  were  visited  for  the  eighth  time. 
43  establishments  were  visited  for  the  ninth  time. 
26  establishments  were  visited  for  the  tenth  time. 
16  establishments  were  visited  for  the  eleventh  time. 
8  establishments  were  visited  for  the  twelfth  time. 
5  establishments  were  visited  for  the  thirteenth  time. 
4  establishments  were  visited  for  the  fourteenth  time. 
4  establishments  were  visited  for  the  fifteenth  time. 
1  establishment  was  visited  for  the  sixteenth  time. 
1  establishment  was  visited  for  the  seventeenth  time. 

Orders  were  issued  and  complied  with  as  follows :  — 


Complied 
with. 


Cleanliness,     . 

Light, 

Ventilation,     . 

Removal  of  dust,   . 

Artificial  moisture, 

Drinking  water  supply, 

Women's  seats, 

Water-closets,  including  toilet  rooms  in  foundries, 

Washing  facilities  in  foundries, 

Health  of  minors  (chapter  404,  Acts  of  1910), 


105 

107 

47 

45 

2 

11 

4 

231 

2 

2 
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Kecommendations  were  issued  and  complied  with  as  follows : 
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Issued. 


Complied 

with. 


Overcrowding, 
Excessive  heat, 


Notices  were  issued  in  regard  to  — 


Receptacles  for  spitting,     . 
First-aid  outfit,    .... 
Defective  sanitary  arrangements, 


16 

28 

1 

45 


HEALTH  OF  MINORS  IN  FACTORIES. 
Number  of  Minors  seen  and  questioned. 


Age. 

14 

15 

16 

17 

1,254 

1,900 

2,033 

2,111 

N/umber  of  physical  examinations  made  because  of  — 

Tubercular  family  history, 59 

Previous  personal  history, 31 

A  pale  skin,  and  general  appearance, 87 

Special  trades  or  processes, 31 

Eruptive  stage  of  smallpox, 1 


The  total  number  of  minors,  so  far  as  could  be  determined,  judged  to 
be  in  ill  health,  were  — 

Males, 32 

Females, 22 
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Classification  of  Conditions  of  111  Health,  Physical  Unfitness  or  Abnormalities. 

Acne, 4 

Bad  teeth, 6 

Cervical   adenitis, 1 

Deformity  of  chest, 2 

Deformity  of  palate, 2 

Disease  of  the  mitral  valve, 1 

Eczema  of  the  face  and  scalp, 1 

Hypertrophied  tonsils  and  nasal  obstruction, 3 

Internal  strabismus, 1 

Laryngitis, 2 

Loss  of  limb, 1 

Pale  and  poorly  nourished, 29 

Smallpox    (eruptive  stage), 1 

HYGIENE  OF  TENEMENT  WORKROOMS. 

In  carrying  out  the  provisions  of  section  106,  chapter  514,  Acts  of 
1909,  the  work  divides  itself  into  the  following  groups :  — 

1.'  Inspecting  of  premises  for  the  issuing  of  licenses  to  those  desiring  to 
work  on  wearing  apparel  in  their  homes. 

2.  Reinspecting  premises  from  time  to  time  where  licenses  are  held,  to  see 
that  proper  conditions  are  maintained  while  the  work  is  being  done. 

3.  Visiting  licensed  premises  whenever  a  disease  dangerous  to  the  public 
health  is  reported  from  such  premises,  to  see  that  the  wearing  apparel  is  not 
exposed  to  infectious  material. 

4.  Obtaining  information  concerning  firms  who  give  out  wearing  apparel 
to  be  made  in  tenement  or  dwelling  houses  and  requiring  such  firms  to  com- 
ply with  the  law. 

1.  The  issuing  of  the  licenses  is  the  first  and  most  important  part  of 
the  work.  No  worker  is  allowed  to  obtain  work  without  a  license,  nor 
is  the  employer  permitted  to  give  out  the  work  unless  the  worker  has  a 
license.  By  issuing  the  licenses  with  as  little  delay  as  possible,  no  in- 
centive is  given  to  the  employer  or  the  employee  for  evading  the  law. 
As  a  rule,  the  premises  are  inspected  before  the  license  is  issued,  though 
when  there  are  a  great  many  applications  temporary  licenses  good  for 
one  month  are  sent  without  inspection  to  those  living  in  sections  where 
conditions  are  known  to  be  good.  Such  places,  however,  are  inspected 
before  the  permanent  license  is  issued.  When  inspecting  premises  to 
issue  a  license,  attention  is  paid  to  the  cleanliness  of  the  place,  especially 
of  the  room  in  which  the  work  is  to  be  done,  the  number  of  occupants 
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of  the  rooms,  particularly  in  the  congested  sections,  the  health  of  the 
occupants  and  any  other  conditions  that  may  react  upon  the  general 
health.    If  the  conditions  are  all  satisfactory  the  license  is  granted. 

Not  only  are  licenses  required  of  the  workers  before  they  can  take  out 
work,  but  new  licenses  are  required  every  time  a  worker  changes  her  resi- 
dence and  the  new  premises  have  to  be  inspected,  and  this  adds  materially 
to  the  number  of  licenses  issued. 

Although  not  all  the  licensed  premises  have  been  reinspected  during 
the  year,  all  those  in  the  congested  districts  have  been  reinspected,  and 
many  of  them  two  or  three  times. 

2.  When  reinspecting,  all  unused  licenses  are  taken  back  and  all  li- 
censes held  by  people  who  have  moved  are  revoked.  As  a  great  many 
licenses  are  never  used,  or  used  only  for  a  very  short  time,  the  number 
of  outstanding  licenses  varies  greatly  at  different  times  of  the  year.  In 
the  Massachusetts  Bay  district  there  are  approximately  about  1,600  li- 
censes outstanding  all  of  the  time,  and  at  times  the  number  is  as  high  as 
2,200.  Of  this  number  fully  one-third  are  held  by  women  residing  in  the 
better  residential  districts  where  frequent  reinspection  as  far  as  sanitary 
conditions  are  concerned  is  wholly  unnecessary.  Eeinspection  once  a  year 
in  these  districts  is  amply  sufficient.  What  is  of  importance  is  to  keep 
track  of  any  possible  occurrence  of  communicable  diseases  in  such  homes, 
and  this  is  done  by  checking  off  daily  the  lists  of  communicable  diseases 
which  are  received  from  the  local  boards  of  health.  About  one-third  of 
the  workers  live  in  sections  not  quite  so  good,  but  still  not  requiring  re- 
inspection  oftener  than  twice  a  year.  Strange  as  it  may  seem  not  more 
than  one-third  of  the  licenses  are  held  by  women  living  in  the  congested 
districts  where  frequent  reinspection  is  necessary. 

Improved  sanitary  conditions  were  observed  during  the  year  in  the 
tenement  houses  because  of  frequent  reinspection.  The  mere  fact  that 
the  inspector  may  call  at  any  time  has  a  good  effect  in  maintaining  good 
sanitary  conditions.  Workrooms  in  the  congested  districts  should  be 
reinspected  at  least  three  or  four  times  a  year.  In  order  to  accomplish 
all  of  this  reinspection  work  systematically  the  district  has  been  divided 
into  sections  and  so  apportioned  that  by  making  an  average  of  100  rein- 
spection calls  a  week  the  territory  is  properly  covered  each  year. 

3.  Whenever  a  communicable  disease  is  reported  from  a  tenement 
house  workroom  the  premises  are  visited  and,  if  necessary,  the  license 
is  revoked.  The  workers  have  been  so  well  educated  along  these  lines 
that  it  is  not  an  infrequent  occurrence  to  have  licenses  sent  back  to  the 
State  Inspector  of  Health  because  of  illness  of  some  member  of  the 
family  of  the  worker. 

4.  The  definition  of  the  term  "  wearing  apparel "  has  been  variously 
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interpreted;  consequently,  many  firms  were  found  to  give  out  work  to 
home  workers  either  in  ignorance  of  the  law  or  under  the  impression  that 
the  particular  kind  of  work  did  not  come  within  the  meaning  of  the  law. 
Information  about  such  firms  was  obtained  by  closely  questioning  the 
workers,  and  also  by  watching  the  advertisements  in  the  daily  press  for 
home  workers.  As  a  rule,  it  was  found  that  the  majority  of  the  firms 
were  quick  in  complying  with  the  requirements  of  the  law  as  soon  as 
the  matter  was  brought  to  their  attention. 

The  provision  of  the  law  it  was  found  most  difficult  to  enforce  was  the 
requirement  that  employers  submit  a  list  of  their  tenement-house  workers 
once  a  month  to  the  State  Board  of  Health.  The  irregularity  of  submit- 
ting such  lists  was  due  to  the  following  causes:  some  of  the  employers 
have  practically  the  same  workers  all  the  time  and  think  it  unnecessary 
to  submit  the  same  list  every  month ;  others  are  small  contractors  unable 
to  write  English,  and,  employing  no  bookkeeper,  do  not  even  have  a  record 
of  their  workers. 

The  most  satisfactory  method  thus  far  obtained  was  to  have  the  em- 
ployer hold  the  licenses  at  his  shop  and  to  have  these  inspected  periodi- 
cally, taking  away  those  licenses  which  have  been  for  one  reason  or 
another  revoked. 

The  system  atization  of  the  work  has  been  rendered  possible  by  the  sys- 
tem of  records  in  use.  A  record  is  kept  on  file  of  each  licensed  place. 
This  record  contains  all  the  information  bearing  upon  the  sanitary  con- 
ditions of  the  premises,  the  dates  of  reinspection  and  the  conditions 
found  on  each  inspection. 

Home  work  in  general  falls  into  five  large  groups  with  several  smaller 
subdivisions,  namely,  men's  tailoring,  machine  stitching  on  women's 
wear,  hand  embroidery,  crocheting  on  women's  underwear,  and  the  mak- 
ing of  neckwear  and  dress  accessories.  . 

The  work  in  men's  tailoring  consists  of  making  of  buttonholes  and  the 
finishing  of  vests,  coats  and  trousers.  The  workers  in  this  industry  com- 
plain that  the  work  is  growing  less  and  is  not  so  well  paid  as  formerly. 
Several  years  ago,  it  is  said,  one  could  earn  good  pay  making  vests  at 
home  or  making  buttonholes,  but  now  all  these  are  made  in  the  shops, 
and  not  more  than  half  a  dozen  are  working  on  vests  at  home  and  only 
a  few  more  are  engaged  in  the  making  of  buttonholes.  Most  of  the  but- 
tonholes are  now  made  by  machinery  in  the  shops  and  the  women  work- 
ing at  home  get  only  2  or  4  cents  for  work  for  which  they  used  to  get  5 
and  6  cents.  One  woman  said  that  when  she  first  came  to  this  coun- 
try she  used  to  make  $14  to  $16  a  week  and  supported  her  family 
and  her  husband  who  was  sick.  Now  she  does  not  make  more  than  $2 
or  $3  a  week;  her  husband  and  children,  however,  are  working.     Other 
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women  told  the  same  story,  not  only  that  the  pay  was  less  than  formerly 
but  that  the  work  was  not  so  steady ;  that  a  few  buttonholes  are  brought 
to  the  house  occasionally  to  be  made.  Most  of  the  women  who  make  the 
buttonholes  are  those  who  have  been  doing  it  for  several  years  for  the 
same  employer,  so  that  whenever  he  wants  some  made  he  brings  the  work 
to  these  women. 

The  principal  home  work  in  the  men's  tailoring  industry  is  the  finish- 
ing of  men's  trousers.  The  workers  are  mostly  Italian  women  living  in 
the  congested  tenement  districts.  The  majority  of  them  are  married 
women  who  do  the  work  to  help  out  their  husband's  pay  or  who  work 
when  their  husbands  are  idle  or  sick.  The  pay  varies  from  6  to  12  cents 
per  pair  of  trousers.  The  earnings  of  these  women  as  a  rule  average  from 
GO  to  75  cents  a  day,  and  during  the  busy  season  they  work  about  four 
days  a  week.  Some  of  the  women  who  have  no  family,  or  who  have  some 
one  to  look  after  their  children,  work  in  the  shop  when  there  is  no  home 
work.  The  husbands  of  many  of  the  women  are  day  laborers  who  work 
on  the  roads  in  summer  and  loaf  in  winter ;  then  the  women  have  to  work 
to  pay  the  rent,  and  the  husband  helps  with  the  sewing,  cares  for  the  chil- 
dren and  does  the  cooking.  There  are  about  592  licenses  held  for  this 
industry,  nearly  200  of  which  were  not  being  used  at  the  time  of  the  last 
inspection.  Not  more  than  a  couple  of  dozen  of  these  workers  are  wholly 
dependent  upon  this  means  for  actual  support,  in  some  instances  sup- 
plemented by  what  they  receive  from  charitable  sources.  Several  widows 
who  have  tried  this  means  of  support  have  given  it  up  and  have  turned 
to  something  more  profitable,  as  laundry  work  or  scrubbing.  Many  of 
these  workers  are  working  for  a  little  additional  income  to  raise  their 
standard  of  living.  Their  husbands  earn  enough  to  support  the  family, 
but  the  women  work  'that  they  may  have  additional  clothes  for  them- 
selves or  their  children,  or  that  they  may  continue  to  send  their  children 
to  high  school. 

Machine  stitching  on  women's  and  children's  dresses  and  aprons  is 
done  mostly  by  Irish  or  American  married  women  who  have  large  fam- 
ilies, or  by  widows  who  have  to  support  their  children.  The  season  for 
this  industry  is  not  well  defined  and  the  pay  very  small.  Very  few 
women,  therefore,  continue  steadily  at  this  work,  and  the  employers  who 
distribute  this  work  insert  frequently  advertisements  in  the  daily  press, 
the  result  being  that  100  or  more  women  will  apply  for  the  work.  After 
working  at  it  for  a  very  short  time  they  give  it  up  because  they  find  that 
they  can  earn  very  little  at  it.  The  average  earnings  of  the  worker  in 
this  line  of  work  is  about  $3  a  week,  the  woman  having  to  work  eight  or 
nine  hours  daily.  The  number  of  women  engaged  in  this  work  is  con- 
stantly changing. 


642  STATE  BOARD  OF  HEALTH.  [Pub.  Doc. 

Finishing  of  women's  underwear,  crocheting  the  neck  and  fronts,  is 
an  industry  in  which  a  great  many  women  are  employed.  Most  of  the 
women  are  American,  who  have  comfortable  homes  with  quite  comfort- 
able family  incomes.  The  work  is  done  by  them  as  a  pastime  and  for 
a  little  additional  pin  money.  Their  average  earnings  is  from  $1  to 
$2  a  week.  Two  or  3  cents  an  hour  would  perhaps  be  a  fair  estimate 
of  their  average  earnings.  There  are  also  a  considerable  number  of 
Armenian  women  who  do  this  work  to  supplement  the  family  income. 

Hand  embroidery  on  women's  garments  is  also  done  by  the  same  class 
of  women  for  additional  pin  money,  though  a  few  support  themselves 
by  the  income  from  the  work.  The  average  earnings  of  these  workers 
is  from  $3  to  $4  a  week.  The  same  is  true  for  the  neckwear  industry. 
During  the  last  year  this  industry  has  been  unusually  busy.  The  season 
lasts  for  about  two  months  before  Christmas  and  two  months  before 
Easter,  preparing  novelties  in  neckwear  for  the  holiday  trade. 

Numerical  Data  for  all  Districts. 

Number  of  licenses  granted, 2,511 

Number  of  licenses  refused, 158 

Number  of  licenses  not  wanted, 90 

Number  of  licenses  revoked  (poor  conditions),          ....  14 

Number  of  licenses  revoked  (sickness  in  the  home),         ...  41 

Number  of  licenses  revoked  (not  doing  any  work),        ...  95 

Number  of  reinspections, 1,093 

Number  not  in  at  time  of  visit, 525 

Number  not  found, 340 

Licenses  revoked  on  account  of  communicable  diseases  as  follows :  — 

Scarlet  fever, 24 

Diphtheria, 9 

Measles, .6 

Chicken  pox, 2 

SANITATION  OF  STATION  HOUSES. 
In  accordance  with  chapter  405  of  the  Acts  of  1910,  as  amended  by 
chapter  282  of  the  Acts  of  1911,  the  State  Inspectors  of  Health  made  the 
third  annual  examination  of  police  station  houses,  lockups  and  houses 
of  detention,  and  .the  second  annual  examination  (excluding  Suffolk 
County)  of  jails,  houses  of  correction,  prisons  and  reformatories.  Fol- 
lowing the  provisions  of  chapter  405  of  the  Acts  of  1910  the  State  Board 
of  Health  have  prescribed  the  following  general  rules  concerning  police 
station  houses,  lockups  and  houses  of  detention  :  — 
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1.  As  to  Furnishing  and  Use  of  Drinking  Cups.  —  The  provision  of  the 
common  drinking  cup  is  unlawful  in  accordance  with  the  provisions  of  chap- 
ter 428  of  the  Acts  of  1910.  A  drinking  cup  after  use  by  one  person  should 
be  washed  clean  before  being  used  by  another. 

2.  As  to  Dishes  used  for  Food.  —  All  dishes  and  utensils  used  for  food 
should  be  thoroughly  cleaned  and  washed  in  boiling  water  after  use. 

3.  As  to  Bedding.  —  Every  woman  prisoner  should  be  furnished  with  a 
mattress.  The  mattress  should  have  a  smooth  surface  and  be"  covered  with 
rubber  or  other  waterproof  material.  This  should  be  encased  in  a  slip  of 
washable  material  or  covered  with  a  sheet.  These  slips  or  sheets  should  be 
changed  for  each  occupant  and  washed.  Both  mattresses  and  coverings 
should  be  removed  from  the  cells  during  the  day  and  thoroughly  aired. 

4.  As  to  Ventilation.  —  All  cells  should  be  adequately  ventilated.  (Cells 
ventilated  by  means  of  openings  into  ventilating  flues  must  have  some  means, 
mechanical  or  other,  for  creating  a  circulation  of  air.) 


During  the  year  orders  were  issued  to  cities  and  towns  requesting  com- 
pliance with  the  regulations  of  the  State  Board  of  Health  as  follows :  — 


Requesting  provision  of  proper  drinking  cups: 


Chicopee  (2  station  houses). 

Groton. 

Hardwick. 

Lexington. 

Ludlow. 

Middleborough. 

Monson. 

North  Reading. 

Palmer. 


Salem. 

Shirley. 

South  Hadley. 

Springfield. 

Stoneham. 

Wakefield. 

Watertown. 

Woburn. 


Requesting  the  provision  of  proper  bedding :  — 

Amesbury.  Middleborough. 

Barre.  Monson. 

Chicopee  (2  station  houses).  Palmer. 

Groton.  Peabody. 

Hardwick.  Salem. 

Holyoke.  South  Hadley. 

Hubbardston.  Sterling. 

Huntington.  Stockbridge. 

Ipswich.  Wakefield. 

Ludlow.  Waltham. 

Melrose.  Ware. 
Merrimac. 
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Requesting  proper  ventilation :  — 

Barre. 

Brockton. 

Chicopee  (2  station  houses). 

Groton. 

Hardwick. 

Holyoke. 

Hull. 

Huntington. 

Ipswich. 

Lawrence. 


Ludlow. 

Merrimac. 

Middleborough. 

Oxford. 

Palmer. 

South  Hadley. 

Sterling. 

Stockbridge. 

Woburn. 


It  was  found  that  in  many  small  towns  there  was  difficulty  in  obtain- 
ing the  necessary  appropriation  to  make  the  changes  which  in  many 
instances  would  have  to  be  extensive  in  order  to  put  a  lockup  in  a  good 
sanitary  condition.  In  some  towns,  on  the  other  hand,  the  recommenda- 
tions of  the  State  Inspectors  of  Health  were  promptly  acted  upon,  and 
radical  changes  were  made,  or  are  in  the  process  of  being  made,  to  im- 
prove unsatisfactory  conditions.    To  cite  several  instances :  — 

In  the  town  of  Grafton  an  appropriation  of  $300  was  made  to  renovate 
a  building,  to  install  new  steel  cages,  and  in  general  to  improve  the  con- 
dition of  the  lockup  which  is  at  present  unsatisfactory. 

In  jSTorthborough  old  underground  cells  have  been  abandoned.  Two 
new  steel  cages  have  been  placed  in  a  large,  light,  airy  room  in  the  rear 
of  the  post  office,  which  are  satisfactory  from  a  sanitary  point  of  view. 
The  location  of  the  cells,  however,  in  the  back  of  the  post  office  was  not 
found  practical,  and  other  plans  are  at  present  under  consideration. 

The  lockup  in  Walpole  was  found  unsuitable  for  use,  and  plans  for  a 
new  cell  room  to  be  located  in  the  East  Walpole  engine  house  was  sub- 
mitted for  approval  to  the  State  Board  of  Health.  These  plans  were 
approved. 

Extensive  changes  are  being  made  in  the  station  house  in  the  city  of 
Lynn,  which,  when  completed,  will  greatly  improve  conditions. 

Plans  for  the  construction  of  a  new  station  house  with  a  district  court 
are  under  consideration  in  Salem. 

In  the  course  of  this  year's  inspection  it  was  noted  that  in  many  in- 
stances sanitary  drinking  cups  were  provided  in  place  of  the  tin  dippers, 
and  in  other  instances  the  individual  tin  cups  were  still  in  use  but  thor- 
oughly cleansed  and  sterilized  after  use.  As  to  ventilation  it  was  found 
to  be  difficult  to  ventilate  underground  cell  rooms  in  many  places.  A 
change  in  location  is  usually  the  step  to  be  resorted  to.  The  natural 
light  in  some  lockups  was  found  to  be  inadequate,  but  adequate  artificial 
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light  was  provided.  In  one  town  a  State  Inpector  of  Health  found  the 
cell  room  in  a  police  station  house  not  properly  lighted.  The  fact  was 
pointed  out  to  the  authorities  in  charge,  and  the  suggestion  was  made  that 
additional  lighting  facilities  would  improve  the  sanitation  of  the  station. 
On  a  later  visit  the  inspector  found  that  his  suggestion  was  acted  upon 
and  that  a  large  wooden  door  had  heen  replaced  hy  a  door  constructed 
largely  of  glass,  thus  adding  materially  to  the  lighting  of  the  cell  room. 
In  some  towns  where  there  are  no  sewer  connections  cell  pails  were  ob- 
served to  be  in  use.  The  galvanized  iron  buckets  were  also  used  to  some 
extent.  In  some  cases  water-closets  were  trapped  to  cesspools.  The  bed- 
ding was  found  to  need  more  attention  in  several  instances,  especially  as 
to  airing,  cleanliness  and  the  furnishing  of  mattresses  for  women.  As 
a  rule,  cleanliness  was  fair  or  satisfactory. 

Jails,  Houses  of  Correction,  Prisons  and  Reformatories. 
The  second  examination  of  jails,  houses  of  correction  and  reformatories 
showed  that  as  a  rule  they  were  in  a  condition  worthy  of  commendation. 
The  jail  in  Nantucket,  however,  was  in  a  bad  condition.  The  ventilation 
of  the  building,  as  well  as  the  lighting,  cleanliness  and  general  sanitation 
were  abominable. 

INSPECTION  OF  SLAUGHTERHOUSES. 

All  nominations  for  the  office  of  inspector  of  slaughtering  from  the 
cities  and  towns  in  the  State  have  been  referred  for  investigation  to  the 
State  Inspectors  of  Health,  who  submitted  reports  upon  the  qualifications 
of  the  candidates  before  such  nominations  were  approved  by  the  State 
Board  of  Health. 

Many  slaughterhouses  in  various  districts  in  the  State  have  been  in- 
spected. In  one  instance  it  was  found  necessary,  because  of  the  absence 
of  proper  inspection,  to  condemn  the  beef  carcass.  In  one  instance  atten- 
tion of  the  board  of  health  of  the  town  was  called  to  the  unsanitary  con- 
ditions existing  in  a  slaughterhouse.  The  conditions  were  remedied  by 
the  order  of  the  local  board  of  health.  In  one  instance  a  man  who  was 
doing  slaughtering  without  inspection  surrendered  his  license  rather  than, 
stand  trial. 

THE  STATE  INSPECTORS  OF  HEALTH. 

The  Southern  Bay  and  Cape  District. 

Adam  S.  MacKnight,  M.D.  (Jefferson  Medical  College,  Philadelphia.  1888). 

Hospital  work, 1888-1890 

Colliery  surgeon.   Middle   Coal   Field,   Lehigh   Region,   Penn- 
sylvania,        1891-1895 
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Deputy  Medical  Inspector  to  the  Pennsylvania  Board  of  Health,    1892-1895 

Secretary,  board  of  health,  Freeland,  Pa., 1892-1895 

Health  Officer,  Little  Compton,  R.  I., 1896-1899 

Medical  examiner,  1st  district,  Rhode  Island,     ....     1897-1900 

Health  officer,  Tiverton,  R.  I., 1899-1900 

Physician  in  charge  of  the  tuberculosis  department  of  the  City 

Hospital,  Fall  River, 1903-1907 

Examining  physician  for  the  Massachusetts  State  Sanatorium 

at  Rutland, 1903-1910 

Appointed  State  Inspector  of  Health, 1907 

President  of  the  Association  of  the  State  Inspectors  of  Health 

of  Massachusetts. 

355  North  Main  Street,  Fall  River,  Mass. 

The  South  Midland  District. 
Elliott  Washburn,  M.D.  (Harvard  Medical  School,  1892). 

House  surgeon  of  Boston  City  Hospital, 1891-1892 

Chairman  of  the  Taunton  Board  of  Health,      ....     1896-1908 

Appointed  State  Inspector  of  Health, 1907 

50  Broadway,  Taunton,  Mass. 

The  Midland  District. 
William  W.  Walcott,  S.B.   (Massachusetts  Institute  of  Technology,  1901), 
M.D.  (Harvard  Medical  School,  1905). 
House  officer,  Massachusetts  General  Hospital,  ....     1905-1906 

Appointed  State  Inspector  of  Health, 1907 

32  West  Central  Street,  Natick,  Mass. 

The  Massachusetts  Bay  District. 
Harry  Linenthal,  A.B.   (Harvard  College,  1900),  M.D.   (Harvard  Medical 
School,  1904). 
Volunteer  assistant  in  neurological  clinic,  Massachusetts  Gen- 
eral Hospital, 1904-1907 

Inspector  of  schools  for  the  city  of  Boston,        ....     1906-1908 
Member  of  medical  staff  of  Mt.  Sinai  Hospital  Society  since  1905 

Assistant  in  Pulmonary  diseases,  Tufts  College  Medical  School, 

since ,  .  1910 

Appointed  State  Inspector  of  Health, 1907 

442  Warren  Street,  Roxbury,  Mass. 

The  North  Metropolitan  District. 
Frank  L.  Morse,  M.D.  (Harvard  Medical  School,  1894). 

Surgical  house  officer,  Boston  City  Hospital,     ....     1894-1896 
Assistant  resident  physician,  South  Department,  Boston  City 

Hospital, 1896-1897 
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Medical    and   sanitary   inspector   to   the   Massachusetts    State 

Board  of  Health,  * 1898-1905 

Medical  inspector  to  the  Sonierville  board  of  health  since  .        .  1903 

Superintendent  of  the  Somerville  Hospital  for  Contagious  Dis- 
eases since        .        .       ' 1906 

Appointed  State  Inspector  of  Health, 1909 

78  Highland  Avenue,  Somerville,  Mass. 

The  Northeastern  District. 
Wai.  Hall  Coox,  M.D.  (Bellevue  Hospital  Medical  College,  New  York,  1897). 
Assistant  physician,  Northampton  Insane  Hospital,  .         .         .     1897-1898 

Appointed  State  Inspector  of  Health, 1907 

92  Main  Street,  Haverhill,  Mass. 

The  North  Midland  District. 
Charles  E.  Simpson,  M.D.  (Harvard  Medical  School,  1883). 
Superintendent  of  the  hospital  of  the  Lowell  Hospital  Associa- 
tion, Lowell, 1886-1911 

Appointed  State  Inspector  of  Health, 1907 

100  Holyrood  Avenue,  Lowell,  Mass. 

The  North  Central  District. 
Lewis  Fish,  M.D.  (Baltimore  Medical  College,  1898). 

Appointed  State  Inspector  of  Health, 1907 

86  Day  Street,  Fitchburg,  Mass. 

The  South  Central  District. 
Melvin  G.  Overlock,  M.D.  (Baltimore  Medical  College.  1896). 

Appointed  State  Inspector  of  Health, 1907 

91  Chandler  Street,  "Worcester,  Mass. 

The  Southern  Connecticut  Valley  District. 
James  V.  W.  Botd,  M.D.  (College  of  Physicians  and  Surgeons,  New  York, 
1894). 

Interne,  Randall's  Island  Hospital, 1895 

Appointed  State  Inspector  of  Health, 1909 

24  Oxford  Street.  Springfield,  Mass. 

The  Northern  Connecticut  Valley  District. 
John  S.  Hitchcock,  A.B..  M.A.  (Amherst  College,  1889,  1905),  M.D.  (Uni- 
versity of  Maryland,  School  of  Medicine,  1893). 
Appointed  State  Inspector  of  Health,        .....  1910 

160  Main  Street,  Northampton,  Mass. 
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The  Berkshire  District. 
Lyman  A.  Jones,  A.B.,  A.M.  (Lawrence  University,  1886,  1889),  M.D.  (Har- 
vard Medical  School,  1891). 

House  officer,  Worcester  City  Hospital, 1890-1891 

Assistant  in  Worcester  Insane  Hospital, 1892-1895 

Studied  in  Germany, 1895-1896 

Physician  to  North  Adams  board  of  health,       ....     1903-1904 

Appointed  State  Inspector  of  Health, 1907 

Secretary  of  the  Association  of  the  State  Inspectors  of  Health  • 
of  Massachusetts. 

141  Church  Street,  North  Adams,  Mass. 


LIST  OF  CITIES  AND  TOWNS  INCLUDED  IN  EACH  HEALTH  DIS- 
TRICT, NOVEMBER,  1912. 

The  Southern  Bay  and  Cape  District. 
Includes  the  cities  of  Fall  Eiver  and  New  Bedford  and  the  neighbor- 
ing towns,  and  the  towns  on  the  Cape. 


Acushnet. 

Barnstable. 

Bourne. 

Brewster. 

Chatham. 

Chilmark. 

Dartmouth. 

Dennis. 

Eastham. 

Edgartown. 

Fairhaven. 

Fall  River. 

Falmouth. 


Freetown. 

Gay  Head. 

Gosnold. 

Harwich. 

Lakeville. 

Marion. 

Mashpee. 

Mattapoisett. 

Nantucket. 

New  Bedford. 

Oak  Bluffs. 

Orleans. 

Provincetown. 


Rochester. 

Sandwich. 

Somerset. 

Swansea. 

Tisbury. 

Truro. 

Wareham. 

Wellfleet. 

West  Tisbury. 

Westport. 

Yarmouth. 


Dr.  Adam  S.  MacKnight,  Fall  River,  State  Inspector  of  Health. 


The  South  Midland  District. 

Includes  the  cities  of  Taunton  and  Brockton  and  the  intervening  and 
surrounding  towns. 


Attleborough. 

Brockton. 

Easton. 

Abington. 

Carver. 

Halifax. 

Avon. 

Cohasset. 

Hanover. 

Berkley. 

Dighton. 

Hanson. 

Braintree. 

Duxbury. 

Hingham. 

Bridgewater. 

East  Bridgewater. 

Holbrook 
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Hull. 

Kingston. 

Mansfield. 

Marshfield. 

Middleborough. 

Norton. 

North  Attleborough. 

Norwell. 

Norwood. 


Pembroke. 
Plainville. 
Plymouth. 
Plympton. 
Randolph. 
Raynham. 
Rehoboth. 
Rockland. 
Seituate. 


Seekonk. 

Stoughton. 

Taunton. 

West  Bridgewater. 

Westwood. 

Weymouth. 

Whitman. 


Dr.  Elliott  Washburn,  Taunton,  State  Inspector  of  Health. 

The  Midland  District. 
Includes  the  cities  of  Cambridge,  Marlborough,  Newton  and  Waltham 
and  the  towns  between  Sudbury  and  the  Rhode  Island  State  line,  and 
between  Worcester  and  Brookline. 


Arlington. 

Ashland. 

Bellingham. 

Belmont. 

Blackstone. 

Cambridge.1 

Canton. 

Dover. 

Foxborough. 

Framingham. 

Franklin. 

Grafton. 

Holliston. 

Hopedale. 


Hopkinton. 

Marlborough. 

Medfield. 

Medway. 

Men  don. 

Milford. 

Millis. 

Natick. 

Needham. 

Newton. 

Norfolk. 

Northborough. 

Sharon. 

Sherborn. 


Shrewsbury. 

Southborough. 

Sudbury. 

Upton. 

Walpole. 

Waltham. 

Water  town. 

Wayland. 

Wellesley. 

Westborough. 

Weston. 

Wrentham. 


Dr.  William  W.  Walcott,  Natick,  State  Inspector  of  Health. 

The  Massachusetts  Bay  District. 
Includes  the  cities  of  Boston  and  Chelsea,  and  the  towns  along  Massa- 
chusetts Bay  from  Revere  to  the  city  of  Quincy,  inclusive. 


Boston. 

Brookline. 

Chelsea. 


Dedham. 

Milton. 

Quincy. 


Revere. 
Winthrop. 


Dr.  Harry  Linenthal,  Roxbury,  State  Inspector  of  Health. 


1  Wards  8  to  11,  inclusive. 
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The  North  Metropolitan  District. 
Includes  the  cities  of  Cambridge,  Everett,  Lynn,  Maiden,  Medford, 
Melrose  and  Somerville,  and  neighboring  towns. 


Cambridge.1 

Everett. 

Lynn. 

Malden. 


Medford. 
Melrose. 
Saugus. 
Somerville. 


Stoneham. 
Wakefield. 


Dr.  Frank  L.  Morse,  Somerville,  State  Inspector  of  Health. 


The  Northeastern  District. 
Includes   the  cities   of  Beverly,   Gloucester,   Haverhill,   Newburyport 
and  Salem,  and  the  towns  in  the  northeastern  part  of  the  State. 

Amesbury.  Ipswich.  Peabody. 

Beverly.  Lynnfield.  Reading. 

Boxford.  Manchester.  Rockport. 

Danvers.  Marblehead.  Rowley. 

Essex.  Merrimac.  Salem. 

Georgetown.  Middleton.  Salisbury. 

Gloucester.  Nahant.  Swampscott. 

Groveland.  Newbury.  Topsfield. 

Hamilton.  Newburyport.  Wenham. 

Haverhill.  North  Reading.  West  Newbury. 

Dr.  William  Hall  Coon,  Haverhill,  State  Inspector  of  Health. 


The  North  Midland  District. 
Includes  the  cities  of  Lawrence,  Lowell  and  Woburn,  and  the  towns 
from  the  New  Hampshire  State  line  to  the  town  of  Sudbury. 


Acton. 

Dunstable. 

Pepperell. 

Andover. 

Groton. 

Shirley. 

Ayer. 

Harvard. 

Stow. 

Bedford. 

Lawrence. 

Tewksbury. 

Billerica. 

Lexington. 

Townsend. 

Boxborough. 

Lincoln. 

Tyngsborough. 

Burlington. 

Littleton. 

Westford. 

Carlisle. 

Lowell. 

Wilmington. 

Chelmsford. 

Maynard. 

Winchester. 

Concord. 

Methuen. 

Woburn. 

Dracut. 

North  Andover. 

Dr.  Charles  E 

!.  Simpson,  Lowell,  State  1 

inspector  of  Health. 

1  Wards  1  to  7,  inclusive. 
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The  North  Central  District. 
Includes  the  city  of  Fitchburg,  and  the  towns  from  the  New  Hamp- 
shire State  line  to  Worcester. 


Ashburnham. 

Hardwick. 

Pbillipston. 

Ashby. 

Holden. 

Princeton. 

Athol. 

Hubbardston. 

Royalston. 

Barre. 

Hudson. 

Rutland. 

Berlin. 

Lancaster. 

Sterling. 

Bolton. 

Leominster. 

Templeton. 

Boylston. 

Lunenburg. 

West  Boylston 

Clinton. 

New  Braintree. 

Westminster. 

Dana. 

Oakbam. 

Winchendon. 

Fitchburg. 

Paxton. 

Gardner. 

Petersbam. 

Dr.  Lewis  '. 

Fish,  Fitchburg,  State  Inspector  of  Health. 

The  South  Central  District. 
Includes  the  city  of  Worcester,  and  the  towns  to  the  Rhode  Island  and 
Connecticut  State  lines  on  the  south. 


Auburn. 

Millbury. 

Uxbridge. 

Brimfield. 

Northbridge. 

Wales. 

Brookfield. 

North  Brookfield. 

Warren. 

Charlton. 

Oxford. 

Webster. 

Douglas. 

Southbridge. 

West  Brookfield 

Dudley. 

Spencer. 

Worcester. 

Holland. 

Sturbridge. 

Leicester. 

Sutton. 

Dr.  Melvin  G.  Overlook,  Worcester,  State  Inspector  of  Health. 

The  Southern  Connecticut  Valley  District. 
Includes  the  cities  of  ITolyoke,  Chicopee   and   Springfield,   and  the 
southern  Connecticut  valley  towns  to  the  Connecticut  State  line. 


Agawam. 

Blandford. 

Chicopee. 

East  Longmeadow. 

Enfield. 

Granby. 

Granville. 

Greenwich. 

Hampden. 


Holyoke. 

Huntington. 

Longmeadow. 

Ludlow. 

Monson. 

Montgomery. 

Palmer. 

Russell. 

South  Hadley. 


South  wick. 

Springfield. 

Tolland. 

Ware. 

West  Springfield. 

Westfield. 

Wilbraham. 


Dr.  James  V.  W.  Boyd,  Springfield,  State  Inspector  of  Health. 
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The  Northern  Connecticut  Valley  District. 
Includes  the  city  of  Northampton,  and  the  Connecticut  valley  towns 
to  the  New  Hampshire  and  Vermont  State  lines. 


Amherst. 

Ashfield. 

Belehertown. 

Bernardston. 

Buckland. 

Chesterfield. 

Colrain. 

Conway. 

Cummin  gton. 

Deerfield. 

Easthampton. 

Erving. 

Dr.  John  S, 


Gill. 

Goshen. 

Greenfield. 

Hadley. 

Hatfield. 

Leverett. 

Ley  den. 

Montague. 

New  Salem. 

Northampton. 

Northfield. 

Orange. 

Hitchcock,  Northampton, 


Pelham. 

Plainfield. 

Prescott. 

Shelburne. 

Shutesbury. 

Southampton. 

Sunderland. 

"Warwick. 

Wendell. 

Westhampton. 

Whately. 

"Williamsburg. 

State  Inspector  of  Health. 


The  Berkshire  District. 
Includes  the  cities  of  North  Adams  and  Pittsfield,  and  the  towns  be- 
tween Huntington  and  the  New  York  State  line,  and  the  towns  between 
the  Vermont  and  Connecticut  State  lines. 


Adams. 

Hinsdale. 

Richmond. 

Alford. 

Lanesborough. 

Rowe. 

Becket. 

Lee. 

Sandisfield. 

Charlemont. 

Lenox. 

Savoy. 

Cheshire. 

Middlefield. 

Sheffield. 

Chester. 

Monroe. 

Stockbridge. 

Clarksburg. 

Monterey. 

Tyringham. 

Dalton. 

Mount  "Washington. 

Washington. 

Egremont. 

New  Ashf  ord. 

West  Stockbridge 

Florida. 

New  Marlborough. 

"Williamstown. 

Great  Barrington. 

North  Adams. 

"Windsor. 

Hancock. 

Otis. 

"Worthington. 

Hawley. 

Peru. 

Heath. 

Pittsfield. 

Dr.  Lyman  A.  Jones,  North  Adams,  State  Inspector  of  Health. 
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Cities  and  Towns  alphabetically  arranged. 


City  or  Town. 


Health  District  Name. 


County. 


Abington, 

Acton,  . 

Acushnet, 

Adams, 

Agawain, 

Alford, 

Amesbury, 

Amherst, 

Andover, 

Arlington, 

Ashburnhani 

Ashby, 

Ashfield, 

Ashland, 

Athol,    . 

Attleborough 

Auburn, 

Avon,     . 

Ayer, 

Barnstable, 

Barre,    . 

Becket, 

Bedford, 

Belchertown, 

Bellingham, 

Belmont, 

Berkley, 

Berlin,  . 

Bernardston, 

Beverly, 

Billerica, 

Blackstone, 

Blandford, 

Bolton, 

Boston, 

Bourne, 

Boxborough, 

Boxford, 

Boylston, 

Braintree, 

Brewster, 

Bridgewater, 

Brimfield, 

Brockton, 

Brookfield, 

Brookline, 

Buckland, 

Burlington, 

Cambridge, 

Cambridge, 

Canton, 

Carlisle, 

Carver, 

Charlemont, 

Charlton, 

Chatham, 

Chelmsford, 

Chelsea, 

Cheshire, 

Chester, 

Chesterfield, 

Chicopee, 

Chilmark, 

Clarksburg, 

Clinton, 

Cohasset, 

Colrain, 

Concord, 

Conway, 

Cummington 

Dalton, 
Dana,    . 


The  South  Midland  District,  .... 
The  North  Midland  District, 
The  Southern  Bay  and  Cape  District,    . 
The  Berkshire  District,    ..... 
The  Southern  Connecticut  Valley  District,    . 
The  Berkshire  District,  .... 

The  Northeastern  District,  .... 
The  Northern  Connecticut  Valley  District,  . 
The  North  Midland  District, 

The  Midland  District, 

The  North  Central  District 

The  North  Central  District,    . 

The  Northern  Connecticut  Valley  District,    . 

The  Midland  District 

The  North  Central  District 

The  South  Midland  District,  . 

The  South  Central  District,    .... 

The  South  Midland  District 

The  North  Midland  District, 

The  Southern  Bay  and  Cape  District,    . 

The  North  Central  District 

The  Berkshire  District, 

The  North  Midland  District, 

The  Northern  Connecticut  Valley  District,    . 

The  Midland  District 

The  Midland  District 

The  South  Midland  District,  .  .  .  . 
The  North  Central  District,    .  .         . 

The  Northern  Connecticut  Valley  District,  . 
The  Northeastern  District,  .  .  .  . 
The  North  Midland  District, 

The  Midland  District 

The  Southern  Connecticut  Valley  District,    . 

The  North  Central  District,    .        .        .        . 

The  Massachusetts  Bay  District,     . 

The  Southern  Bay  and  Cape  District,    . 

The  North  Midland  District,  .        .        .        . 

The  Northeastern  District,  . 

The  North  Central  District,    .         .         .         . 

The  South  Midland  District, 

The  Southern  Bay  and  Cape  District,    . 

The  South  Midland  District,  .        .        .        . 

The  South  Central  District 

The  South  Midland  District,  .         .         .         . 
The  South  Central  District,     .         .         .         . 
The  Massachusetts  Bay  District,     . 
The  Northern  Connecticut  Valley  District,    . 
The  North  Midland  District, 

The  Midland  District  (Wards  8-11), 

The  North  Metropolitan  District  (Wards  1-7) 

The  Midland  District 

The  North  Midland  District, 

The  South  Midland  District,  .         .         .         . 

The  Berkshire  District, 

The  South  Central  District,    .         .         .        . 

The  Southern  Bay  and  Cape  District,    . 

The  North  Midland  District, 

The  Massachusetts  Bay  District,     . 

The  Berkshire  District,    .        .        .         .        . 

The  Berkshire  District,    .  .         . 

The  Northern  Connecticut  Valley  District,    . 

The  Southern  Connecticut  Valley  District,    . 

The  Southern  Bay  and  Cape  District,    . 

The  Berkshire  District,  .         .         .         . 

The  North  Central  District,    .         .         .         . 

The  South  Midland  District,  . 

The  Northern  Connecticut  Valley  District, 

The  North  Midland  District, 

The  Northern  Connecticut  Valley  District,    . 

The  Northern  Connecticut  Valley  District,    . 

The  Berkshire  District 

The  North  Central  District,    .        .        .        . 


Plymouth. 

Middlesex. 

Bristol. 

Berkshire. 

Hampden. 

Berkshire. 

Essex. 

Hampshire. 

Essex. 

Middlesex. 

Worcester. 

Middlesex. 

Franklin. 

Middlesex. 

Worcester. 

Bristol. 

Worcester. 

Norfolk. 

Middlesex. 

Barnstable. 

Worcester. 

Berkshire. 

Middlesex. 

Hampshire. 

Norfolk. 

Middlesex. 

Bristol. 

Worcester. 

Franklin. 

Essex. 

Middlesex. 

Worcester. 

Hampden. 

Worcester. 

Suffolk. 

Barnstable. 

Middlesex. 

Essex. 

Worcester. 

Norfolk. 

Barnstable. 

Plymouth. 

Hampden. 

Plymouth. 

Worcester. 

Norfolk. 

Franklin. 

Middlesex. 

Middlesex. 

Middlesex. 

Norfolk. 

Middlesex. 

Plymouth. 

Franklin. 

Worcester. 

Barnstable. 

Middlesex. 

Suffolk. 

Berkshire. 

Hampden. 

Hampshire. 

Hampden. 

Dukes. 

Berkshire. 

Worcester. 

Norfolk. 

Franklin. 

Middlesex. 

Franklin. 

Hampshire. 

Berkshire. 
..Worcester. 
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Cities  and  Towns  alphabeticalhj  arranged  —  Continued. 


Danvers, 

Dartmouth, 

Dedham, 

Deerfield, 

Dennis, 

Dighton, 

Douglas, 

Dover,  . 

Dracut, 

Dudley, 

Dunstable, 

Duxbury, 

East  Bridgewater, 

East  Long  meadow 

Eastham, 

Easthampton, 

Easton, 

Edgartown,   . 

Egremont,     . 

Enfield, 

Erving, 

Essex,    . 

Everett, 

Fairhaven,    . 
Fall  River, 
Falmouth,     . 
Fitchburg,  . 
Florida, 
Foxborough, 
Framing  ham, 
Franklin, 
Freetown, 

Gardner, 

Gay  Head, 

Georgetown, 

Gill,       . 

Gloucester 

Goshen, 

Gosnold, 

Grafton, 

Granby, 

Granville, 

Great  Barrington 

Greenfield, 

Greenwich, 

Groton, 

Groveland, 

Hadley, 

Halifax, 

Hamilton, 

Hampden, 

Hancock, 

Hanover, 

Hanson, 

Hardwick, 

Harvard, 

Harwich, 

Hatfield, 

Haverhill, 

Hawley, 

Heath,  . 

Hingham, 

Hinsdale, 

Holbrook, 

Holden, 

Holland, 

Holliston, 

Holtoke, 

Hopedale, 

Hopkinton, 

Hubbardston, 


The  Northeastern  District, 

The  Southern  Bay  and  Cape  District,    . 

The  Massachusetts  Bay  District,     . 

The  Northern  Connecticut  Valley  District, 

The  Southern  Bay  and  Cape  District,    . 

The  South  Midland  District,  . 

The  South  Central  District,     . 

The  Midland  District,      .... 

The  North  Midland  District, 

The  South  Central  District,     . 

The  North  Midland  District, 

The  South  Midland  District,  . 


The  South  Midland  District,  . 

The  Southern  Connecticut  Valley  District, 

The  Southern  Bay  and  Cape  District,    . 

The  Northern  Connecticut  Valley  District, 

The  South  Midland  District,  . 

The  Southern  Bay  and  Cape  District,    . 

The  Berkshire  District,    .... 

The  Southern  Connecticut  Valley  District, 

The  Northern  Connecticut  Valley  District, 

The  Northeastern  District, 

The  North  Metropolitan  District,   . 


The  Southern  Bay  and  Cape  District, 
The  Southern  Bay  and  Cape  District, 
The  Southern  Bay  and  Cape  District, 


ct, 


The  North  Central  Distri 

The  Berkshire  District, 

The  Midland  District, 

The  Midland  District, 

The  Midland  District, 

The  Southern  Bay  and  Cape  District, 


The  North  Central  District,    . 

The  Southern  Bay  and  Cape  District,    . 

The  Northeastern  District, 

The  Northern  Connecticut  Valley  District, 

The  Northeastern  District, 

The  Northern  Connecticut  Valley  District, 

The  Southern  Bay  and  Cape  District,    . 

The  Midland  District,      .        .         . 

The  Southern  Connecticut  Valley  District, 

The  Southern  Connecticut  Valley  District, 

The  Berkshire  District,    .         .  . 

The  Northern  Connecticut  Valley  District, 

The  Southern  Connecticut  Valley  District, 

The  North  Midland  District, 

The  Northeastern  District, 


The  Northern  Connecticut  Valley  District, 

The  South  Midland  District,  . 

The  Northeastern  District, 

The  Southern  Connecticut  Valley  District, 

The  Berkshire  District,    .... 

The  South  Midland  District,  . 

The  South  Midland  District,  . 

The  North  Central  District,    . 

The  North  Midland  District,  . 

The  Southern  Bay  and  Cape  District,    . 

The  Northern  Connecticut  Valley  District, 

The  Northeastern  District, 

The  Berkshire  District,    .... 

The  Berkshire  District,    .... 

The  South  Midland  District,  . 

The  Berkshire  District,    .... 

The  South  Midland  District,  . 

The  North  Central  District,    . 

The  South  Central  District,     . 

The  Midland  District,      .... 

The  Southern  Connecticut  Valley  District, 

The  Midland  District,      .... 

The  Midland  District, 

The  North  Central  District,    . 


Essex. 

Bristol. 

Norfolk. 

Franklin. 

Barnstable. 

Bristol.- 

Worcester. 

Norfolk. 

Middlesex. 

Worcester. 

Middlesex. 

Plymouth. 

Plymouth. 

Hampden. 

Barnstable. 

Hampshire. 

Bristol. 

Dukes. 

Berkshire. 

Hampshire. 

Franklin. 

Essex. 

Middlesex. 

Bristol. 

Bristol. 

Barnstable. 

Worcester. 

Berkshire. 

Norfolk. 

Middlesex. 

Norfolk. 

Bristol. 

Worcester. 

Dukes. 

Essex. 

Franklin. 

Essex. 

Hampshire. 

Dukes. 

Worcester. 

Hampshire. 

Hampden. 

Berkshire. 

Franklin. 

Hampshire. 

Middlesex. 

Essex. 

Hampshire. 

Plymouth. 

Essex. 

Hampden. 

Berkshire. 

Plymouth. 

Plymouth. 

Worcester. 

Worcester. 

Barnstable. 

Hampshire. 

Essex. 

Franklin. 

Franklin. 

Plymouth. 

Berkshire. 

Norfolk. 

Worcester. 

Hampden. 

Middlesex. 

Hampden. 

Worcester. 

Middlesex. 

Worcester. 
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Cities  and  Towns  alphabetically  arranged  —  Continued. 


City  or  Town. 


Health  District  Name. 


County. 


Hudson, 
Hull,  . 
Huntington, 

Ipswich, 

Kingston, 

Lakeville, 

Lancaster, 

Lanesborough, 

Lawrence,  . 

Lee, 

Leicester, 

Lenox,  . 

Leominster,  . 

Leverett, 

Lexington, 

Ley den, 

Lincoln, 

Littleton, 

Longmeadow, 

Lowell, 

Ludlow, 

Lunenburg,   . 

Lynn,    . 

Lynnfield,     . 

Malden, 

Manchester, 

Mansfield, 

Marblehead,  . 

Marion, 

Marlborough, 

Marshfield,    . 

Mashpee, 

Mattapoisett, 

Mavnard, 

Medfield, 

Medford, 

Medway, 

Melrose, 

Mendon, 

Merrimac, 

Methuen, 

Middleborough, 

Middlefield,  . 

Middleton,    . 

Milford, 

Millhury, 

Millis,    . 

Milton, 

Monroe, 

Monson, 

Montague,     . 

Monterey, 

Montgomery, 

Mount  Washington 


Nahant, 
Nantucket,   . 
Natick, 
Needham, 
New  Ashford, 
New  Bedford, 
New  Braintree, 
New  Marlborough, 
New  Salem, 
Newbury, 
New  buryport, 
Newton, 
Norfolk, 
North  Adams, 
North  Andover, 
North  Attleborough, 


The  North  Central  District,  . 
The  South  Midland  District,  . 
The  Southern  Connecticut  Valley  District, 

The  Northeastern  District, 

The  South  Midland  District,  . 


The  Southern  Bay  and  Cape  District,    . 

The  North  Central  District,    . 

The  Berkshire  District,    .... 

The  North  Midland  District, 

The  Berkshire  District,    .... 

The  South  Central  District,     . 

The  Berkshire  District,    .... 

The  North  Central  District,    . 

The  Northern  Connecticut  Valley  District, 

The  North  Midland  District, 

The  Northern  Connecticut  Valley  District, 

The  North  Midland  District, 

The  North  Midland  District, 

The  Southern  Connecticut  Valley  District, 

The  North  Midland  District, 

The  Southern  Connecticut  Valley  District, 

The  North  Central  District,    . 

The  North  Metropolitan  District,   . 

The  Northeastern  District, 


The  North  Metropolitan  District,  . 

The  Northeastern  District, 

The  South  Midland  District,  . 

The  Northeastern  District, 

The  Southern  Bay  and  Cape  District,    . 

The  Midland  District,      .... 

The  South  Midland  District,  . 

The  Southern  Bay  and  Cape  District,    . 

The  Southern  Bay  and  Cape  District,    . 

The  North  Midland  District, 

The  Midland  District 

The  North  Metropolitan  District,  . 

The  Midland  District 

The  North  Metropolitan  District,   . 

The  Midland  District,      .... 

The  Northeastern  District, 

The  North  Midland  District, 

The  South  Midland  District,  . 

The  Berkshire  District,    .... 

The  Northeastern  District, 

The  Midland  District,      .... 

The  South  Central  District,    . 

The  Midland  District 

The  Massachusetts  Bay  District,     . 
The  Berkshire  District,    .... 
The  Southern  Connecticut  Valley  District, 
The  Northern  Connecticut  Valley  District, 
The  Berkshire  District,    .... 
The  Southern  Connecticut  Valley  District, 
The  Berkshire  District 


The  Northeastern  District, 

The  Southern  Bav  and  Cape  District,    . 

The  Midland  District 

The  Midland  District 

The  Berkshire  District,    . 

The  Southern  Bay  and  Cape  District,    . 

The  North  Central  District,    . 

The  Berkshire  District,    . 

The  Northern  Connecticut  Valley  District, 

The  Northeastern  District, 

The  Northeastern  District, 

The  Midland  District,      .... 

The  Midland  District 

The  Berkshire  District,    .... 
The  North  .Midland  District, 
The  South  Midland  District,  . 


Middlesex. 
Plymouth. 
Hampshire. 

Essex. 

Plymouth. 

Plymouth. 

Worcester. 

Berkshire . 

Essex. 

Berkshire. 

Worcester. 

Berkshire. 

Worcester. 

Franklin. 

Middlesex. 

Franklin. 

Middlesex. 

Middlesex. 

Hampden. 

Middlesex. 

Hampden. 

Worcester. 

Essex. 

Essex. 

Middlesex. 

Essex. 

Bristol. 

Essex. 

Plymouth. 

Middlesex. 

Plymouth. 

Barnstable. 

Plymouth. 

Middlesex. 

Norfolk. 

Middlesex. 

Norfolk. 

Middlesex. 

Worcester. 

Essex. 

Essex. 

Plymouth. 

Hampshire. 

Essex. 

Worcester. 

Worcester. 

Norfolk. 

Norfolk. 

Franklin. 

Hampden. 

Franklin. 

Berkshire. 

Hampden. 

Berkshire. 

Essex. 

Nantucket. 

Middlesex. 

Norfolk. 

Berkshire. 

Bristol. 

Worcester. 

Berkshire. 

Franklin. 

Essex. 

Essex. 

Middlesex. 

Norfolk. 

Berkshire. 

Essex. 

Bristol. 
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Cities  and  Towns  alphabetically  arranged  —  Continued. 


North  Brookfield 

North  Reading, 

Northampton, 

Northborough, 

Northbridge, 

Northfield, 

Norton, 

Norwell, 

Norwood. 

Oak  Bluffs, 

Oakham, 

Orange, 

Orleans, 

Otis,       . 

Oxford, 

Palmer, 

Paxton, 

Peabody, 

Pelham, 

Pembroke, 

Pepperell, 

Peru,     . 

Petersham, 

Phillipston, 

PlTTSFIELD, 

Plainfield, 

Plainville, 

Plymouth, 

Plympton, 

Prescott, 

Princeton, 

Provincetown 

Quinct, 

Randolph, 

Raynham, 

Reading, 

Rehoboth, 

Revere, 

Richmond, 

Rochester, 

Rockland, 

Rockport, 

Rowe,    . 

Rowley, 

Royals  ton, 

Russell, 

Rutland, 

Salem, 

Salisbury, 

Sandisfield, 

Sandwich, 

Saugus, 

Savoy,  . 

Scituate, 

Seekonk, 

Sharon, 

Sheffield, 

Shelburne, 

Sherborn, 

Shirley, 

Shrewsbury, 

Shutesbury, 

Somerset, 

Somervili.e, 

South  Hadley, 

Southampton, 

Southborough, 

Southbridge, 

Southwick,    . 

Spencer, 


The  South  Central  District,    . 

The  Northeastern  District, 

The  Northern  Connecticut  Vallev  District, 

The  Midland  District,      .... 

The  South  Central  District,    . 

The  Northern  Connecticut  Valley  District. 

The  South  Midland  District,  . 

The  South  Midland  District,  . 

The  South  Midland  District,  . 


The  Southern  Bay  and  Cape  District,    . 
The  North  Central  District,    . 
The  Northern  Connecticut  Valley  District, 
The  Southern  Bay  and  Cape  District,    . 
The  Berkshire  District,    .... 
The  South  Central  District,    . 


The  Southern  Connecticut  Valley  District, 

The  North  Central  District,    . 

The  Northeastern  District, 

The  Northern  Connecticut  Valley  District, 

The  South  Midland  District,  . 

The  North  Midland  District, 

The  Berkshire  District,    .... 

The  North  Central  District,    . 

The  North  Central  District 

The  Berkshire  District,    . 

The  Northern  Connecticut  Valley  District, 

The  South  Midland  District,  . 

The  South  Midland  District,  . 

The  South  Midland  District,  . 

The  Northern  Connecticut  Valley  District, 

The  North  Central  District,    .         . 

The  Southern  Bay  and  Cape  District,    . 

The  Massachusetts  Bay  District,     . 


The  South  Midland  District,  . 

The  South  Midland  District,  . 

The  Northeastern  District, 

The  South  Midland  District,  . 

The  Massachusetts  Bay  District,     . 

The  Berkshire  District,    .  . 

The  Southern  Bay  and  Cape  District,    . 

The  South  Midland  District,  . 

The  Northeastern  District, 

The  Berkshire  District,    .... 

The  Northeastern  District, 

The  North  Central  District,    . 

The  Southern  Connecticut  Valley  District, 

The  North  Central  District,    . 


The  Northeastern  District, 

The  Northeastern  District, 

The  Berkshire  District,    . 

The  Southern  Bay  and  Cape  District,    . 

The  North  Metropolitan  District,   . 

The  Berkshire  District,    .... 

The  South  Midland  District,  . 

The  South  Midland  District,  . 

The  Midland  District 

The  Berkshire  District,    . 

The  Northern  Connecticut  Valley  District, 

The  Midland  District,      .... 

The  North  Midland  District,  . 

The  Midland  District,      . 

The  Northern  Connecticut  Valley  District, 

The  Southern  Bay  and  Cape  District,    . 

The  North  Metropolitan  District,   .  _      . 

The  Southern  Connecticut  Valley  District, 

The  Northern  Connecticut  Valley  District, 

The  Midland  District,      .... 

The  South  Central  District,     . 

The  Southern  Connecticut  Valley  District, 

The  South  Central  District,    . 


Worcester. 

Middlesex. 

Hampshire. 

Worcester. 

Worcester. 

Franklin. 

Bristol. 

Plymouth. 

Norfolk. 

Dukes. 

Worcester. 

Franklin. 

Barnstable. 

Berkshire. 

Worcester. 

Hampden. 

Worcester. 

Essex. 

Hampshire. 

Plymouth. 

Middlesex. 

Berkshire. 

Worcester. 

Worcester. 

Berkshire. 

Hampshire. 

Norfolk. 

Plymouth. 

Plymouth. 

Hampshire. 

Worcester. 

Barnstable. 

Norfolk. 

Norfolk. 

Bristol. 

Middlesex. 

Bristol. 

Suffolk. 

Berkshire. 

Plymouth. 

Plymouth. 

Essex. 

Franklin. 

Essex. 

Worcester. 

Hampden. 

Worcester. 


Essex. 

Essex. 

Berkshire. 

Barnstable. 

Essex. 

Berkshire. 

Plymouth. 

Bristol. 

Norfolk. 

Berkshire. 

Franklin. 

Middlesex. 

Middlesex. 

Worcester. 

Franklin. 

Bristol. 

Middlesex. 

Hampshire. 

Hampshire. 

Worcester. 

Worcester. 

Hampden. 

Worcester. 
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Cities  and  Towns  alphabetically  arranged  —  Concluded. 


City  or  Towx. 


]Ie:ilth  1  >i>t rict   Name. 


Springfield, 
Sterling, 
Stockbridge, 
Stoneham, 
Btoughton,    . 

Stow, 

Sturbridge,    . 

Sudbury, 

Sunderland, 

Sutton, 
Swampsoott, 

Swansea, 

Tauxtox, 
Templeton,    . 
Tewksbury, 
Tisburv, 
Tolland, 
Topsfield,       . 
Townsend,    . 
Truro,    . 
Tyngsborough, 
Tyringham,  . 

Upton, 
Uxbridge, 

Wakefield,     . 

Wales,    . 

Walpole, 

Wai.tham, 

Ware, 

Wareham, 

Warren, 

Warwick, 

Washington, 

Watertown ,    . 

Wayland, 

Webster, 

Wellesley, 

Welllieet, 

Wendell, 

Wenham, 

West  Boylston, 

West  Bridgewater 

West  Brookfield, 

West  Newbury, 

West  Springfield . 

West  Stockbridge, 

West  Tisbury, 

Westborough, 

West  field, 

Weetford, 

Vi'csthampton, 

Westminster, 

Weston. 

Westport, 

West  wood, 

Weymouth, 

Whately, 

Whitman, 

Wilbraham, 

Williamsburg, 

Williamatown, 

Wilmington. 

Winchendon, 

Winchester,    . 

Windsor, 

Winthrop, 

Wobtrx, 

Worcester, 

Worthing  ton, 

Wrentham,    . 

Yarmouth,    . 


The  Southern  Connecticut  Valley  District, 

The  North  Centra]  District,    . 

The  Berkshire  District, 

The  North  Metropolitan  District, 

The  South  Midland  District,  . 

The  North  Midland  District, 

The  South  Central  District,     . 

The  Midland  District,       . 

The  Northern  Connecticut  Valley  District, 

The  South  Central  District,     . 

The  Northeastern  District, 

The  Southern  Bay  and  Cape  District, 


The  South  Midland  District,  . 

The  North  Central  District,    . 

The  North  Midland  District, 

The  Southern  Bay  and  Cape  District, 

The  Southern  Connecticut  Valley  District, 

The  Northeastern  District, 

The  North  Midland  District, 

The  Southern  Bar  and  Cape  District,    . 

The  North  Midland  District, 

The  Berkshire  District,    .... 


The  Midland  District,      . 
The  South  Central  District, 


The 
The 
The 
The 
The 
The 
The 
The 
The 
The 
The 
The 
The 
The 
The 
The 
The 
The 
The 
The 
The 
The 
The 
The 
The 
The 
The 
The 
The 
The 
The 
The 
I  The 
The 
The 
The 
The 
The 
The 
The 
The 
The 
The 
The 
The 
The 


The  Southern  Bay  and  Cape  District, 


North  Metropolitan  District,   . 
South  Central  District,     . 

Midland  District 

Midland  District, 

Southern  Connecticut  Valley  District, 

Southern  Bay  and  Cape  District,    . 

South  Central  District,     . 

Northern  Connecticut  Valley  District, 

Berkshire  District 

Midland  District 

Midland  District,      .... 

South  Central  District,     . 

Midland  District,      . 

Southern  Bay  and  Cape  District, 

Northern  Connecticut  Valley  District, 

Northeastern  District, 

North  Central  District,    . 

South  Midland  District,  . 

South  Central  District,     . 

Northeastern  District, 

Southern  Connecticut  Valley  District, 

Berkshire  District,    . 

Southern  Bay  and  Cape  District,    . 

Midland  District, 

Southern  Connecticut  Valley  District, 

North  Midland  District, 

Northern  Connecticut  Valley  District, 

North  Central  District,    . 

Midland  District, 

Southern  Bay  and  Cape  District,    . 

South  Midland  District,  . 

South  Midland  District,  . 

Northern  Connecticut  Valley  District, 

South  Midland  District,  . 

Southern  Connecticut  Valley  District, 

Northern  Connecticut  Valley  District, 

Berkshire  District,    . 

North  Midland  District,  . 

North  Central  District,     . 

North  Midland  District,  . 

Berkshire  District,    . 

Massachusetts  Bay  District, 

North  Midland  District,  . 

South  Central  District,     . 

Berkshire  District,    . 

Midland  District, 


Hampden. 
Worcester. 
Berkshire. 
Middle 

Norfolk. 
Middle  • 
Worcester. 

Middlesex. 
Franklin, 
u  oroester. 
Essex. 
Bristol. 

Bristol. 

Worcester. 

Middlesex. 

Dukes. 

Hampden. 

Essex. 

Middlesex. 

Barnstable. 

Middlesex. 

Berkshire. 

Worcester. 
Worcester. 

Middlesex. 

Hampden. 

Norfolk. 

Middlesex. 

Hampshire. 

Plymouth. 

Worcester. 

Franklin. 

Berkshire. 

Middlesex. 

Middlesex. 

Worcester. 

Norfolk. 

Barnstable. 

Franklin. 

Essex. 

Worcester. 

Plymouth. 

Worcest-r. 

Essex. 

Hampden. 

Berkshire. 

Dukes. 

Worcester. 

Hampden. 

Middlesex. 

Hampshire. 

Worcester. 

Middlesex. 

Bristol. 

Norfolk. 

Norfolk. 

Franklin. 

Plymouth. 

Hampden. 

Hampshire. 

Berkshire. 

Middlesex 

Worce- 

Middlesex. 

Berkshire. 

Suffolk. 

Middl 

Worcester. 

Hampshire. 

Norfolk. 

Barnstable. 
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A  S'lTDY  OF   THE    HYGIENIC  CONDITION   OF   THE  All;    IN 
TEXTILE  MILLS  WITH  REFERENCE  TO  THE  INFLU- 
ENCE OF  ARTIFICIAL  HUMIDIFICATION. 


\W  II.  W.  Clark  and  Stephen  DeM.  Gage. 


Although  the  relation  of  the  humidity  of  the  air  to  the  health  of 
textile  employees  has  received  comparatively  little  attention  in  this 
country,  it  has  been  under  investigation  by  the  English  government  for 
over  twenty  years,  and  the  amount  of  moisture  artificially  introduced 
into  weave  sheds  has  been  under  government  control  in  England  since 
1889,  and  rules  regulating  both  temperature  and  humidity  in  cotton- 
weave  rooms  have  been  in  operation  since  1898. x 

Previous  to  the  laws  enacted  in  the  State  of  Massachusetts  during  the 
years  1908  and  1910,  no  State  Legislature  in  the  United  States  had 
passed  laws  relative  to  the  purity  and  use  of  water  for  humidifying  pur- 
poses in  factories  and  workshops  and  to  the  regulation  of  the  humidity 
and  temperature  of  the  atmosphere  in  textile  factories.  In  the  year  1908 
the  Massachusetts  Legislature  provided  that  the  water  used  for  humidi- 
fying purposes  in  any  factory  or  workshop  should  be  of  such  a  degree  of 
purity  as  not  to  give  rise  to  any  impure  or  foul  odors,  and  should  be  so 
used  as  not  to  be  injurious  to  the  health  of  persons  employed  in  such 
factories  or  workshops.  In  1910  the  Legislature  of  Massachusetts  enacted 
a  law  relative  to  the  regulation  of  the  humidity  and  temperature  of  the 
atmosphere  in  textile  factories.-  This  law.  while  following  the  English 
regulations  quite  closely  with  reference  to  the  permissible  limits  of  hu- 
midity and  temperature  in  the  spinning  and  weaving  departments  of  all 
textile  factories,  was  essentially  framed  as  the  result  of  investigations  and 
studies  carried  on  in  the  State  by  the  medical  officers  of  health  under  the 
supervision  of  the  State  Board  of  Health.  It  was  therefore  intended  for 
the  sole  purpose  of  meeting  the  Massachusetts  conditions. 

The  especial  characteristics  of  the  Massachusetts  law  were  that  manu- 
facturers might  use  any  kind  of  standardized  instruments  which  met 

1  Reports,  Departmental  Committee  <>n  Humidity  and  Ventilation  of  Weaving  Sheds,  London,  1909, 

1911. 
-  Chapter  543,  Acts  of  1910. 
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with  the  approval  of  the  State  Board  of  Health,  and  that  the  manner  of 
using  the  same  should  be  approved  by  the  State  Medical  Officer  of  Health 
in  whose  health  district  the  factory  was  situated.  In  two  respects,  there- 
fore, the  law  was  unique,  for  it  left  it  with  the  State  Board  of  Health  to 
standardize  the  instrument  or  to  adopt  for  such  standard  one  already 
standardized  by  the  United  States  government,  and  it  left  the  manner  of 
using  the  instrument  from  time  to  time,  or  from  day  to  day,  to  the  dis- 
cretion of  the  medical  officers  of  health  whose  work  is  supervised  by  the 
State  Board  of  Health. 

Immediately  following  the  enactment  of  the  law  of  1910,  the  Board 
made  studies  to  ascertain  the  relative  accuracy  of  various  types  of  instru- 
ments used  for  measuring  humidity  and  to  determine  the  condition  of  the 
air  in  typical  mills  where  artificial  humidification  was  employed.  The 
studies  upon  the  air  in  mills  were  made  by  the  staff  of  the  Lawrence  Ex- 
periment Station,  and  it  is  with  these  studies  of  the  air  in  its  relation  to 
1  he 'health  of  persons  employed  in  the  mills  that  the  present  paper  has  to 
deal. 

INFLUENCE  OF  THE  CONDITION  OF  THE  All:  UPON  HEALTH  AND  COMPOET. 

While  the  varying  composition  of  the  mixture  of  gases  and  impurities 
called  air  has  been  known  for  years,  and  the  effect  of  many  of  the  com- 
ponents and  impurities  upon  the  human  organism  determined,  it  is  only 
within  a  comparatively  short  time  that  emphasis  has  been  especially  laid 
upon  the  influence  which  the  condition  of  the  air  exerts  on  the  general 
health,  comfort  and  energy  of  individuals  and  communities.     Pure  air 
is  a  mixture  of  about  four  parts  nitrogen  and  one  part  oxygen.    Pure  air, 
however,  is  practically  unknown,  and  the  air  which  surrounds  us  always 
contains  certain  amounts  of  water  vapor,  of  other  gases,  and  of  finely 
divided  particles  of  organic  and  mineral  matter  together  with  greater  or 
less  numbers  of  living  organisms,  all  of  which  may  affect  in  one  way  or 
another  the  health  or  comfort  of  the  individual.     The  human  body  is  so 
constituted  that  it  readily  adapts  itself  to  considerable  fluctuations  in  the 
proportion  of  oxygen  and  nitrogen  of  the  air,  and  it  has  been  amply 
proved  that  the  amounts  of  carbon  dioxide  which  are  at  all  likely  to  be 
present  in  mill  air  are  without  any  appreciable  effect.     Carbon  mon- 
oxide, which  is  an  active  poison,  may  occasionally  be  present  in  the  air 
of  mills  in  which  gas  is  used  for  fuel  or  lighting.     Other  gases,  such  as 
methane,  hydrogen,  etc.,  which  because  of  their  explosive  properties  when 
mixed  with  air  are  of  extreme  importance  in  the  question  of  the  air  in 
mines,  etc.,  and  chemical  fumes  and  vapors  which  may  affect  the  health 
of  employees  in  certain  industries,  apparently  have  no  place  in  the  pres- 
ent problem. 
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The  physical  condition  of  the  air,  however,  is  a  much  more  important 
factor,  the  circulation  of  the  blood,  the  assimilation  of  food,  and  prac- 
tically every  other  function  of  the  body  being  directly  or  indirectly 
affected  by  the  temperature  and  humidity.  The  body  is  constantly  pro- 
ducing heat  which  must  be  expended  in  energy  or  in  the  evaporation  of 
moisture,  or  which  must  be  lost  by  radiation.  The  performance  of  the 
body  functions  and  the  health  of  the  individual  are  completely  dependent 
on  the  elimination  of  this  body  heat.  The  body  will  perform  its  func- 
tions for  a  time  even  when  surrounded  by  air  which  is  considerably  above 
the  body  temperature  if  the  humidity  is  not  too  great,  the  excess  body 
heat  being  eliminated  by  the  evaporation  of  the  profuse  perspiration 
which  is  usually  induced  under  such  conditions.  On  the  other  hand,  if 
the  temperature  of  the  air  be  lower  than  that  of  the  body  the  excess  body 
heat  will  be  lost  by  radiation,  even  although  the  air  be  saturated  with 
moisture.  If  the  temperature  of  the  air  rises  above  that  of  the  body, 
however,  and  the  air  is  saturated  with  moisture,  there  is  no  way  for  the 
excess  body  heat  to  escape  and  fever  follows  with  all  its  accompanying 
derangements  of  the  body  functions.  Persons  employed  indoors,  and 
especially  those  whose  occupations  are  more  or  less  sedentary,  are  particu- 
larly susceptible  to  the  physical  condition  of  the  air. 

In  a  cool,  bracing  atmosphere  with  relatively  .low  humidity  all  the 
body  functions  arc  more  active,  breathing  is  deeper  and  more  frequent, 
the  circulation  of  the  blood  is  increased,  the  digestion  of  food  is  stimu- 
lated, and  more  and  a  greater  variety  of  food  is  consumed,  with  the 
result  that  the  various  ingredients  necessary  for  the  upbuilding  of  the 
body  cells  are  not  only  more  numerous  but  are  better  assimilated.  In  a 
hot,  moist  atmosphere,  however,  the  conditions  are  reversed,  the  blood  is 
brought  to  the  surface  of  the  body,  and  the  brain  and  organs  of  digestion 
and  absorption  are  depleted,  and  not  only  are  mental  and  physical 
activities  reduced  but  the  general  resistance  of  the  body  to  disease  is 
lowered.  The  feeling  of  depression  felt  in  badly  ventilated  rooms  is 
largely  caused,  not  by  excess  of  carbonic  acid  or  depletion  of  the  air  of 
its  oxygen,  or  by  toxic  substances  emanating  from  the  occupants,  but 
from  the  fact  that  the  temperature  and  humidity  have  increased  and 
normal  evaporation  from  the  skin  has  been  reduced,  thereby  affectinfr 
the  temperature-regulating  mechanism  of  the  body  and  the  entire  nervous 
and  circulatory  systems.  According  to  Haldane1  and  others  it  is  the 
sensible  temperature,  or  that  indicated  by  the  wet  bulb  thermometer, 
which  the  body  feels,  and  the  actual  or  dry  bulb  temperature  and  the 
relative  humidity  are  of  minor  importance  under  ordinary  air  condi- 
tions.   With  a  wet  bulb  temperature  above  88°  F.  in  still  air,  heat  stroke 


1  Haldane,  Report  Departmental  Committee  on  Humidity,  etc.,  1909,  Appendix  III. 
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is  likely  to  occur  even  with  persons  wearing  little  or  no  clothing  and 
doing  no  work,  while  in  the  case  of  persons  dressed  in  ordinary  clothing 
and  doing  muscular  work  serious  effects  may  follow  at  very  much  lower 
sensible  temperatures.  On  the  other  hand,  eminent  physicians  assert 
that  excessively  dry  air  is  harmful,  causing  irritation  and  thickening  of 
the  mucous  membranes  and  aggravation  of  catarrhal  conditions.  As  to 
what  degree  of  humidity  is  most  conducive  to  the  comfort  of  indoor 
workers  is  an  open  question,  and  undoubtedly  depends  somewhat  upon 
the  nature  of  the  employment.1  There  is  little  question,  however,  that 
the  comfort,  and  probably  the  health,  of  persons  employed  in  the  majority 
of  textile  processes  is  affected  to  a  greater  or  less  extent  as  the  wet  bulb 
temperature  of  the  air  increases  above  70°  to  75°  F. 

Ordinary  air  always  contains  a  greater  or  less  amount  of  both  dead  and 
living  matters  in  suspension  which  may  have  an  important  influence 
upon  the  health.  The  dead  matter  or  dust,  consisting  of  particles  of 
mineral  matter  from  the  streets  and  pavements  and  from  vehicles  and 
machinery,  and  of  dead  organic  matter  from  the  floors  and  Avails,  from 
clothing  and  from  the  emanations  of  men  and  animals,  especially  when 
present  in  excessive  amounts,  irritates  the  mucous  membrane  of  the 
lungs  and  respiratory  passages  and  renders  them  more  susceptible  to 
invasion  by  the  germs  of  disease.  The  living  matter  consists  of  bacteria, 
yeasts  and  molds  which  are  always  present  in  greater  or  less  numbers, 
and  which  have  found  their  way  into  the  air  attached  to  dust  particles, 
or  have  been  projected  directly  into  the  air  from  the  body  by  the  acts  of 
coughing  and  sneezing.  So  far  as  is  known  the  yeasts  and  molds  have 
little  pathological  significance,  but  it  is  well  recognized  that  the  germs 
of  tuberculosis,  pneumonia,  influenza  and  perhaps  other  diseases  are  fre- 
quently transmitted  through  the  air. 

Respiratory  Diseases  in   Textile  Ciiies. 

Studies  of  the  textile  industries  in  foreign  countries  have  led  to  the 
belief  that  persons  employed  in  them  are  exposed  to  conditions  and 
influences  which  would  warrant  the  classification  of  these  industries 
among  those  which  are  detrimental  to  health.  If  the  health  of  textile 
operatives  is  unfavorably  influenced  by  the  nature  of  their  employment, 
or  by  characteristics  or  personal  habits  which  are  peculiar  to  them  as  a 
class,  we  should  expect  this  effect  to  show  in  the  vital  statistics  of  those 
cities  in  which  a  considerable  proportion  of  the  population  are  thus 
employed. 


1  A  detailed  discussion  of  the  physiological  effects  of  temperature  and  humidity  will  be  found  in  papers 
by  Leonard  Hill,  Jour.  San.  Inst.,  June.  1911,  and  Pop.  Science  Monthly,  October,  1912,  and  in  papers 
read  before  the  Fifteenth  International  Congress  on  Hygiene  by  Lee  (this  Journal,  November,  1912)  and 
Kimball,  Winalow  &  Henderson  (Eng.  Xews,  Nov.  28,  1912). 
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Four  great  textile  cities  in  Massachusetts  are  Fall  River,  Lowell, 
New  Bedford  and  Lawrence,  with  an  aggregate  population  of  over  400,- 
€00  people.  In  these  cities  the  manufacture  of  textile  goods  is  prac- 
tically the  only  industry  of  importance,  and  in  the  various  branches  ol 
this  industry  the  great  majority  of  the  employed  population  of  these 
cities  is  engaged.  The  returns  of  deaths  from  various  causes  in  Massa- 
chusetts cities  have  been  published  annually  in  the  reports  of  the  State 
Board  of  Health  since  1801.  Comparing  the  returns  of  deaths  from 
these  four  textile  cities  with  those  of  the  whole  State  during  these  seven- 
teen years,  we  find  that  the  combined  death  rate  from  pneumonia  and 
bronchitis  was  higher  than  that  of  the  Slate  in  twelve  of  the  seventeen 
years  in  New  Bedford,  in  fourteen  of  the  seventeen  years  in  Lawrence, 
in  fifteen  of  the  seventeen  years  in  Fall  River  and  in  each  of  the  seven- 
teen  veins  in  Lowell.  Furthermore,  the  death  rate  from  consumption 
was  higher  than  that  of  the  State  in  fourteen  of  the  seventeen  years  in 
Lowell,  in  nine  of  the  seventeen  years  in  Lawrence,  and  in  eight  of  the 
seventeen  in  New  Bedford,  and  only  in  Fall  Paver  was  the  death  rate 
from  this  cause  lower  than  that  of  the  entire  State  during  a  majority 
of  the  time  since  the  records  have  been  published. 

In  Table  I.  are  shown  the  average  yearly  death  rates  from  respiratory 
diseases  in  each  of  these  textile  cities,  in  3  cities  in  which  the  majority 
of  employed  persons  are  engaged  in  the  manufacture  of  shoes,  and  in  11 
other  cities  in  which  the  industries  are  diversified  or  which  are  more 
residential  in  character,  during  the  three  five-year  periods  between  1896 
and  1910.  The  average  death  rate  from  tuberculosis  during  these  fifteen 
years  was  higher  in  Lowell  than  in  12,  and  higher  in  Lawrence,  Fall 
River  and  New  Bedford  than  in  0  of  these  other  14  cities,  and  the  average 
for  the  1  textile  cities  is  about  11  per  cent,  higher  than  that  of  the  3  shoe 
cities,  and  about  7  per  cent,  higher  than  that  of  the  11  other  cities  in  the 
list.  The  difference  in  the  combined  death  rates  from  pneumonia  and 
bronchitis  in  these  various  cities  is  even  more  marked.  The  mean  death 
rate  from  these  two  causes  was  higher  in  Lowell  and  Fall  River  than  in 
any  of  the  other  cities  in  the  table,  and  the  mean  death  rate  in  Lawrence 
and  New  Bedford  was  higher  than  in  13  of  these  14  cities.  'Faking  these 
cities  in  groups,  the  mean  combined  death  rate  from  these  two  causes 
in  the  4  textile  cities  during  the  fifteen  years  is  more  than  20  per  cent, 
higher  than  that  of  the  whole  State,  more  than  60  per  cent,  higher  than 
that  of  the  3  shoe  cities,  and  nearly  30  per  cent,  higher  than  that  of  the 
11  cities  having  diversified  industries. 

During  the  past  few  years  there  has  been  a  strong  campaign  for  the 
prevention  of  tuberculosis  throughout  the  country,  and  the  effect  of  this 
is  to  he  observed  in  the  average  death  rates  for  the  three  five-year  periods 
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for  all  the  cities  shown  in  the  table.  It  is  to  be  noted,  however,  that  the 
reduction  in  consumption  during  recent  years  has  been  much  less  in  the 
4  textile  cities  than  in  the  other  groups  of  cities  or  in  the  State  in  general. 


Table  I.  —  Average  Death  Rates  from  Respiratory  Diseases  in  Certain 
Massachusetts  Cities  by  Five-year  Periods. 


Textile  Cities. 




Pop- 
ulation, 
1910. 

Average  Yearly  Deaths  per  100,000. 

Cities. 

TUBERCULOSIS. 

PNEUMONIA   AND    BRON- 
CHITIS. 

1896- 
1900. 

1901-05. 

1906-10. 

1896- 
1900. 

1901-05. 

1906-10. 

Fall  River 

Lowell, 

New  Bedford,        .... 

119,295 
106,294 
96,652 
85,892 

161 
214 
163 
139 

172 
164 
178 

176 

151 
154 
139 

166 

264 
288 
240 
228 

283 

2S0 
269 
265 

271 

290 
263 
262 

Shoe  Cities. 


Lynn,     . 

Brockton, 
Haverhill, 


89,336 
56,878 
44,115 


142 

122 

117 

159 

180 

183 

161 

99 

124 

105 

199 

173 

140 

205 

199 

1S1 
120 
209 


Cities  with  Diversified  Industries. 

Worcester 

145,986 

215 

177 

130 

235 

241 

201 

Cambridge, 

104,839 

216 

189 

153 

223 

217 

206 

Springfield, 

8S.926 

181 

145 

102 

200 

162 

1S5 

Holyoke, 

57,730 

161 

180 

146 

175 

227 

233 

Fitchburg, 

37,826 

139 

107 

92 

156 

181 

1S9 

Taunton, 

34,259 

224 

219 

168 

235 

261 

299 

Pittsfield, 

32,121 

137 

160 

134 

212 

227 

215 

Waltham, 

27,834 

194 

161 

114 

167 

189 

206 

Chicopee, 

25,401 

174 

127 

117 

230 

209 

255 

North  Adams, 

22,019 

132 

136 

109 

195 

164 

1S6 

Northampton, 

19,431 

192 

143 

129 

192 

13S 

ISO 

Averages. 


Four  textile  cities, 

408,133' 

169 

172 

152 

255 

276 

272 

Three  shoe  cities,  .... 

190,329 » 

175 

152 

116 

163 

161 

170 

Eleven  other  cities, 

596,3721 

179 

159 

126 

202 

207 

214 

Massachusetts,       .... 

3.366.4161 

189 

164 

140 

229 

210 

220 

1  Total  population. 
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Factors  influencing  ike  Health  of  Textile  Operatives. 
From  these  statistics  it  is  apparent  that  respiratory  diseases  are  more 
prevalent  in  the  cities  of  Massachusetts  where  the  majority  of  wage 
earners  are  employed  in  textile  manufacturing  plants  than  is  the  case  in 
cities  whose  inhabitants  find  employments  in  other  or  in  more  diversified 
industries.  We  should,  however,  know  something  of  the  various  factors 
which  contribute  to  these  results,  in  order  to  determine  to  what  extent 
occupation,  rather  than  other  factors,  is  responsible.  The  various  cities 
included  in  the  tabulation  were  selected  with  the  purpose  of  eliminating 
certain  of  these  factors.  Each  of  the  textile  cities  is  matched  by  one 
or  more  of  the  other  cities  in  size  and  general  character  of  population,  in 
geographical  location  and  in  general  climatic  conditions,  and  in  all  of 
these  cities  sanitation  is  on  practically  the  same  plane.  These  factors, 
then,  while  undoubtedly  of  a  certain  importance  in  individual  instances, 
may  be  eliminated  in  a  consideration  of  the  question  as  a  whole.  Other 
factors  which  enter  into  the  question  are  the  personal  characteristics  and 
habits  of  the  persons  employed  in  the  industry,  and  the  environment  in 
which  they  perform  their  daily  tasks.  With  reference  to  the  physique  of 
textile  employees,  the  1904  report  of  the  Massachusetts  State  Board  of 
Health  states :  — 

It  is.  however,  a  fact  which  must  not  be  slighted,  that  these  industries  are 
among  the  tew  that  are  open  to  persons  of  weak  constitution  and  poor  devel- 
opment. The  work  in  the  picking  room,  carding  room,  spinning  room  and 
weaving  room  is  not  of  a  kind  that  appeals  to  most  vigorous  men  who  can 
do  better,  financially  and  otherwise,  in  other  lines  of  usefulness. 

Personal  habits,  also,  may  and  probably,  do  enter  into  the  question. 
Attention  was  called  to  this  factor  as  long  ago  as  1S95  by  the  late  Sir 
Benjamin  Dobson.  In  his  book  on  "Humidity  in  Cotton  Spinning"  he 
says : — 

I  would  suggest  from  my  own  knowledge  that,  beyond  the  question  of  the 
condition  of  the  air  in  the  mill,  there  is  the  question  of  the  habits  of  the 
workpeople  themselves;  and  I  cannot  help  thinking  that  the  mortality  from 
these  diseases  might  be  much  decreased  if  reasonably  wholesome  precautions 
were  taken  against  chill  by  the  workpeople  themselves.  But,  as  in  every  trade 
where  there  is  personal  danger,  familiarity  breeds  contempt;  and  it  is  nothing 
uncommon  to  find  workpeople  coming  from  the  hot  mill  to  their  homes  for 
their  meals,  and  after  work  is  done  for  the  day,  when  the  outside  atmosphere 
is  at  the  extreme  from  the  inside  of  the  mill,  with  perhaps  their  shirt  wet 
with  perspiration  and  their  chest  open  to  the  wintry  breeze  or  the  chilling 
fog.     This  may  be  done  for  a  certain  number  of  times  with  impunity:  but 
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the  time  will  inevitably  arrive  when  the  borderline  of  immunity  is  passed, 
and  the  accumulated  weakness  created  by  previous  occurrences  is  the  cause 
of  a  grave  malady  which  may  or  may  not  be  fatal,  but  even  if  not  fatal,  will 
make  a  serious  breach  in  the  general  health  of  the  sufferer.  .  .  .  The  female 
operatives  are,  perhaps,  as  daring  in  their  defiance  of  the  ordinary  operations 
of  natural  laws;  and  it  is  no  uncommon  sight  to  see  them  trooping  home  in 
the  cold  of  the  winter  evening  with  their  mill  clothing  saturated  with  perspira- 
tion, and  their  only  additional  covering  a  shawl  over  the  head  and  shoulders, 
which,  although  decent  and  picturesque,  is  a  very  inadequate  protection 
against  the  extreme  change  of  temperature.  ...  In  addition  to  this  there  is 
the  ordinary  spectacle  in  every  mill  yard,  where,  at  intervals,  men,  women 
and  children  may  be  seen  leaving  the  warm,  dry,  comfortable  mill  temperature 
.  .  .  with  clothing  hot  and  damp  from  the  heat  and  perspiration,  and  cross 
to  the  water  tap  or  for  other  purposes.  Add  to  this  bare  feet,  and  I  think 
you  have  some  conditions,  at  any  rate,  that  will  explain  the  abnormal  mor- 
tality from  the  particular  class  of  disease  I  have  mentioned. 

This  description  of  habits  is  as  pertinent  to  Massachusetts  mill  oper- 
atives to-day  as  it  was  to  English  conditions  at  the  time  it  was  written. 
While  the  barefooted  workpeople  do  not  have  to  "  cross  the  yard  to  the 
water  tap  or  for  other  purposes  "  in  the  modern  mill,  to  see  a  consider- 
able number  of  male  operatives,  clad  only  in  overalls  and  undershirt, 
enjoying  a  noonday  smoke  outside  the  mill  gates,  or  a  group  of  female 
operatives  not  much  more  warmly  clad  assembled  at  the  wide-open  win- 
dows, even  in  the  coldest  and  most  inclement  weather,  is  an  occurrence 
so  common  as  to  excite  no  comment  in  any  textile  city.  Combined  with 
"  weak  constitution  and  inferior  development "  this  is  undoubtedly  an 
important  factor  in  the  causation  of  consumption,  pneumonia  and  bron- 
chitis. This  habit  of  carelessness  to  exposure,  however,  is  not  peculiar  to 
textile  operatives  and  is  to  be  observed  to  a  greater  or  less  degree  in  the 
workers  in  many  other  industries.  Furthermore,  the  danger  from  care- 
lessness of  this  sort  can  be  reduced  only  by  education  of  the  people  them- 
selves, and  cannot  be  controlled  by  legislation  or  by  activity  of  the 
sanitary  authorities. 

Other  factors  instrumental  in  the  cause  of  these  diseases,  and  ones 
which  are  or  may  be  controlled  to  a  greater  or  less  extent  by  legal  meas- 
ures, are  those  which  pertain  to  the  various  manufacturing  processes. 
The  different  textile  processes  and  the  conditions  common  to  them,  to- 
gether with  their  relation  to  the  health  of  employees,  were  discussed  in 
detail  in  the  report  made  by  the  Massachusetts  State  Board  of  Health  in 
1906.  Following  are  abstracts  from  that  report  which  fully  illustrate 
the  importance  of  these  factors :  — 

It  has  long  been  known  that  work  which  involves  constant  confinement  in 
a  dusty  atmosphere  predisposes  to  the  development  of  diseases  of  the  lungs, 


No.  34.]  A1H    IN   TEXTILE   MILLS.  669 

especially  of  pulmonary  consumption.  .  .  .  Aside  from  dirt  and  other  im- 
purities which  may  be  in  the  stock,  it  is  the  opinion  of  recognized  medical 
authorities  that  vegetable  dusts  are  markedly  inimical  to  health.  Those  op- 
eratives in  cotton  mills  who  are  peculiarly  sensitive  to  unhygienic  influences 
may  become  seriously  affected  through  the  constant  irritation  of  cotton  dust 
or  "  fly  "  in  the  upper  air  passages,  giving  rise  first  to  dryness  of  the  throat 
and  later  to  cough  and  expectoration.  Flax  dust  is  thought  to  be  even  more 
irritating  than  cotton,  while  dust  in  the  woolen  and  silk  mills  (animal  origin) 
is  considered  to  be  somewhat  less  harmful  in  its  effects.  .  .  .  We  have  to  bear 
in  mind,  also,  in  considering  the  dust  problem,  the  possibility  of  the  presence 
of  "  infectious  dust  "  from  dried  sputum  in  the  air  of  different  mill  rooms. 
Persons  suffering  from  consumption  cannot  always  be  detected  in  these  rooms, 
and  the  habit  of  indiscriminate  spitting  involves  the  possibility  of  infec- 
tion. .  .  . 

There  are  many  departments  in  which  processes  are  conducted  which  ex- 
pose the  employees  to  dust;  but  the  weaving,  spinning,  carding  and  waste 
rooms  illustrate  the  important  unhygienic  conditions  commonly  associated  with 
this  disturbing  element.  In  some  weave  rooms  the  air  is  so  filled  with  dust 
as  to  present  a  hazy  or  "  smoky  "  appearance.  .  .  .  Dust  in  spinning  rooms 
is  more  constant  and  is  greater  in  amount  than  in  weave  rooms.  ...  In  a 
coarse-goods  mill,  where  waste  stock  is  used  in  a  low-studded  and  generally 
neglected  room,  the  amount,  constancy  and  character  of  the  dust  is  such  as  to 
suggest  the  probability  of  real  danger.  The  principal  features  of  the  card 
room  are  the  amount  of  dust  and  lack  of  proper  ventilation  and  effective 
means  of  removing  the  dust.  .  .  .  The  quantity  of  dust  is  commonly  suffi- 
cient to  cause  a  distinct  cloudiness  of  the  atmosphere,  which,  in  a  room  lacking 
proper  ventilation,  is  a  serious  menace  to  the  health  of  the  operatives.  In 
the  assorting  or  waste  room,  "  sweepings  "  are  picked  over  and  the  different 
grades  separated.  Here  may  be  found  numerous  kinds  of  waste  and  dirt, 
including  that  which  comes  from  the  floors  of  the  card  and  spinning  rooms, 
and.  of  most  importance,  sputum  in  large  quantities,  which  may  contain  the 
exciting  causes  of  infective  diseases  of  the  respiratory  tract.  .  .  . 

In  both  weaving  and  spinning  departments  there  are  a  number  of  other 
unsanitary  influences  which  may  affect  the  health  of  the  workers,  the  effects 
of  any  one  of  which  are  not  susceptible  of  correct  measurement.  .  ,  .  There 
is  commonly  an  excess  of  moisture  with  unnecessary  heat  in  weave  rooms,  and 
excessive  heat  with  frequently  undue  moisture  in  spinning  rooms. 
Scarcely  any  effort  is  made  on  the  part  of  most  manufacturers  to  ascertain 
the  definite  conditions  with  respect  to  heat  and  moisture  favorable  to  weaving. 
.  .  .  The  raising  of  humidity  is  done  in  a  very  unworkmanlike  manner.  . 
That  heavy  or  excessive  steaming  in  mills  is  injurious  to  the  health  of  those 
who  work  in  them  has  been  for  years  the  opinion  of  competent  physicians. 
.  .  .  Poor  light  is  also  a  factor  of  no  mean  consequence  in  reducing  the 
physiological  resistance  to  disease.  ...  It  is  impossible  to  ignore  the  prob- 
ability that  many  individuals  working  in  dirty,  unpainted,  overheated  rooms, 
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with  impure  air  and  excessive  moisture,   use  up   a   great  deal  of  nervous 
energy  and  suffer  from  eye  fatigue  or  eye  strain  and  its  consequences.  .  .  . 

A  room  "with  poor  light,  unnecessary  high  temperature,  dust,  and  an  excess 
of  moisture,  is  not,  from  a  sanitary  point  of  view,  a  desirable  room  to  work 
in.  .  .  .  Add  to  these  unhygienic  influences  two  prominent  factors  which  enter 
into  health  conditions,  want  of  cleanliness  and  Jack  of  provision  for  a  plenti- 
ful supply  of  fresh  air,  and  a  class  of  rooms  is  represented  which  is  con- 
spicuously common  among  the  weave  and  spinning  mills  in  this  State. 

Reasons  for  Artificial  Humidification. 

It  is  now  quite  generally  appreciated  by  mill  managers  that  the  humid- 
ity of  the  air  is  an  important  factor  in  the  manufacture  of  textile  fabrics. 
The  former  supremacy  of  certain  English  localities  as  textile  centers  was 
due  to  the  naturally  favorable  climatic  conditions,  and  the  recognition  of 
this  fact  led  to  the  adoption  of  artificial  means  of  increasing  the  moisture 
of  the  air  in  mills  less  favorably  located.  In  this  country  the  question 
of  humidity  received  scant  attention  for  many  years.  Within  the  last 
few  years,  however,  systems  of  artificial  humidification  have  been  installed 
in  practically  all  of  the  larger  and  more  modern  mills  as  well  as  in  many 
of  the  smaller  and  older  ones. 

The  fibrous  materials  used  in  textile  processes  are  directly  influenced 
by  the  presence  and  amount  of  moisture  in  their  substance.  When  the 
fibers  contain  a  certain  proportion  of  moisture  they  are  elastic  and  cling 
closely  together,  and  may  be  carded,  combed,  drawn  out  and  spun  into 
yarn,  and  woven  into  cloth,  more  easily  than  when  dry.  Under  such 
circumstances  the  work  in  all  these  departments  runs  better  and  smoother, 
finer  grades  of  goods  may  be  made  from  the  same  stock,  there  is  less 
waste,  and  the  machines  may  be  run  at  higher  speed  with  less  attention 
from  the  operatives.  In  a  dry  atmosphere  the  stock  loses  much  of  its 
moisture,  the  individual  fibers  become  harsh,  stiff  and  bristly,  and  when 
drawn  out  and  twisted  into  yarn  the  ends  stand  out  in  all  directions. 
Each  fiber  so  lying  outside  the  twist  escapes  its  duty  in  contributing  to 
the  strength  of  the  yarn.  Electrification  by  friction,  which  is  largely 
increased  when  the  stock  is  dry,  further  contributes  to  this  state  by  caus- 
ing the  fibers  to  repel  one  another.  Yarn  spun  under  these  conditions  is 
harsh  and  kinky,  does  not  retain  its  twist,  and  breaks  easily  during  the 
various  manufacturing  operations.  Too  much  moisture  in  the  stock, 
however,  is  a  decided  disadvantage  in  many  of  the  operations.  If  the 
degree  of  moisture  in  the  stock  varies,  as  is  the  case  when  the  natural 
humidity  of  the  air  fluctuates  through  any  considerable  range,  a  con- 
stant adjustment  of  the  machines  is  required  in  order  to  keep  the 
proper  tension  upon  the  yarn.    As  the  temperature  of  the  air  increases. 
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its  affinity  for  water  vapor  also  increases,  and  with  higher  temperature 
a  greater  relative  humidity  of  the  air  is  necessary  to  prevent  the  neces- 
sary moisture  in  the  yarn  from  being  lost  through  evaporation. 

Much  of  the  power  used  in  textile  mills  is  ultimately  converted  into 
heat.  Much  of  this  heat,  however,  is  absorbed  in  the  evaporation  of 
water,  the  heat  required  for  the  evaporation  of  1  pound  of  moisture  per 
minute  being  equivalent  to  that  generated  by  25  horse-power  of  machin- 
ery. A  proper  system  of  artificial  humidification,  therefore,  not  only 
serves  to  correct  the  deficiency  in  humidity  but  also  helps  to  control  the 
temperature.  With  these  facts  in  mind  it  is  evident  that  the  use  of 
artificial  humidification  is  a  distinct  advantage  to  the  manufacturer. 
From  the  viewpoint  of  the  operative,  also,  artificial  humidification  is 
desirable  in  many  particulars.  As  the  work  runs  more  smoothly  and 
evenly  and  there  are  fewer  breaks  and  defects  to  watch  for  and  repair, 
the  tax  on  hi?  nervous  energy  is  greatly  lessened,  while  the  fact  that  dust 
and  "  fly "  are  appreciably  reduced  and  much  of  the  excess  heat  is 
absorbed  contributes  to  his  health  and  comfort.  His  earnings  may  also  be 
increased  to  some  extent,  as  he  is  enabled  to  turn  out  both  more  and 
better  work.  The  temperature  and  humidity  most  suitable  for  obtaining 
the  best  results  in  each  process  with  material  of  different  character  and 
quality  have  been  determined  with  considerable  care,  and,  generally 
speaking,  have  been  found  to  be  such  as  would  not  be  unduly  prejudicial 
to  health.  With  the  development  of  the  artificial  humidification  idea, 
however,  and  the  appreciation  of  its  benefits,  the  disadvantages  of  ex- 
cessive moisture  have  frequently  been  overlooked,  and  amounts  of 
humidity  have  been  introduced  which  were  not  only  detrimental  to  the 
work  but  also  extremely  bad  for  the  workers.  It  is  this  feature,  rather 
than  any  prejudice  against  the  introduction  of  artificial  moisture,  which 
has  made  laws  limiting  the  amount  of  humidity  necessary. 

Methods  of  increasing  Humidity. 
There  are  numerous  types  of  apparatus  for  increasing  the  humidity  of 
textile  mills,  some  of  which  depend  upon  the  introduction  of  moisture 
directly  into  the  mill  rooms,  and  others  upon  treatment  of  the  air  forced 
into  the  rooms  by  some  system  of  mechanical  ventilation.  The  intro- 
duction of  the  moisture  directly  into  the  air  of  the  mill  rooms  is  the 
plan  most  commonly  used  in  Massachusetts  mill?,  and  was  the  only  plan 
found  in  the  mills  covered  by  this  investigation.  From  a  sanitary  view- 
point it  makes  little  difference  whether  the  moisture  is  introduced  into 
the  air  before  or  after  it  reaches  the  mill  room.  The  method  by  which 
the  moisture  is  introduced,  however,  may  have  considerable  sanitary 
significance.     It  is  well  known  that  when  water  vapor  is  produced  by 
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evaporation  from  a  moist  surface  all  solid  impurities  are  left  behind. 
The  mere  fact  that  evaporation  is  accelerated  by  increasing  the  temper- 
ature of  the  water  or  air,  or  both,  or  by  bringing  larger  volumes  of  air 
in  contact  with  the  water,  does  not  enter  into  the  question  provided  the 
surface  from  which  evaporation  occurs  does  not  become  dry.  On  the 
other  hand,  a  drop  of  water  discharged  into  the  air  and  evaporated  be- 
fore reaching  the  floor  or  other  surface  must  completely  disappear  as- 
water,  leaving  its  impurities  floating  in  the  air.  Moisteners  constructed 
on  this  principle,  therefore,  introduce  into  the  air  those  bacteria  which 
existed  in  the  water  supply.  This  difference  in  effect  is  of  the  utmost 
importance,  and  has  to  be  kept  constantly  in  mind  in  any  consideration 
of  the  quality  of  mill  air. 

The  simplest  method  of  producing  artificial  humidity  in  mill  rooms  is 
by  sprinkling  water  upon  the  floor  and  trusting  to  natural  evaporation. 
This  method,  known  as  "  degging,"  was  widely  practiced  at  one  time,  and 
is  still  used,  or  was  until  recently,  in  some  foreign  mills.  This  practice 
is  objectionable  to  the  operatives  who  believe  that  constant  standing  upon 
a  wet  floor  is  conducive  to  rheumatic  troubles.  Early  improvements 
upon  "  degging  "  were  the  provision  of  shallow  channels  in  the  floor  for 
the  water,  or  the  placing  of  shallow  pans  of  water  about  the  room.  An- 
other practice,  almost  or  quite  as  old  as  that  of  "  degging,"  and  one 
which  is  still  used  to  a  certain  extent  in  some  of  the  smaller  and  older 
mills,  is  that  of  introducing  steam  into  the  room.  In  some  instances  the 
steam  is  blown  directly  into  the  air,  but  usually  the  steam  is  turned  into 
deep  cans  to  prevent  the  dirty  water  and  oil  which  it  may  carry  from 
damaging  the  goods  in  the  process  of  manufacture.  The  use  of  steam  is 
objectionable  for  the  reason  that  it  unduly  increases  the  temperature  of 
the  rooms. 

The  modern  types  of  humidifying  apparatus  are  all  evolutions  from 
one  or  the  other  of  these  older  practices.  There  are  two  general  types 
of  modern  apparatus  in  which  natural  evaporation  from  a  moist  surface 
is  relied  upon  to  increase  the  moisture  of  the  air.  In  one  of  these  the 
moist  surface  is  supplied  by  cloths  which  are  kept  constantly  saturated 
with  water,  and  in  the  other  by  plates  over  which  a  thin  film  of  water  is 
constantly  flowing.  In  both  cases  the  air  is  circulated  among  the  cloths 
or  plates  by  a  fan  or  blower,  and  considerable  power  is  required  for  their 
operation.  It  is  claimed  that  apparatus  properly  constructed  and  oper- 
ated on  this  principle  not  only  adds  nothing  to  the  germ  content  of  the 
air,  but,  on  the  contrary,  should  act  as  an  air  purifier  by  removing  much 
dust,  bacteria,  etc. 

The  spray  moisteners  are  made  in  a  large  variety  of  patterns.  Some 
are  constructed  on  the  principle  of  the  common  household  atomizer,  water 


No.  34.]  AIR   IX   TEXTILE  MILLS.  673 

being  sucked  up  and  blown  into  the  air  as  a  fine  mist  by  a  jet  of  steam 
or  compressed  air.  In  other  types  the  water  is  thrown  off  as  a  fine  spray 
from  a  brush  or  disk  revolving  at  high  speed  in  a  box  through  which  a 
current  of  air  is  forced.  The  types  most  commonly  found  in  Massachu- 
setts mills,  however,  are  those  in  which  a  spray,  produced  by  a  fine 
stream  of  water  under  high  pressure  passing  through  an  orifice  of  special 
construction,  or  by  the  interference  of  two  or  more  of  such  streams,  is 
projected  directly  into  the  air  of  the  room.  In  apparatus  of  this  char- 
acter the  spray  nozzles  are  almost  always  located  inside  a  housing,  and 
deflectors  are  provided  to  distribute  the  spray  and  to  collect  any  water 
which  is  not  atomized.  The  apparatus  being  open  at  the  top,  some  air  is 
drawn  through  this  machine  and  is  washed  to  a  certain  extent,  but  as  no 
other  mechanical  means  is  used  to  ensure  a  circulation  of  air  through  the 
apparatus  this  effect  is  relatively  small.  In  all  of  these  types  of  apparatus 
the  excess  water  is  usually  collected  and,  after  being  passed  through  a 
strainer  or  filter  to  remove  the  dirt,  is  returned  to  the  apparatus,  and 
when  the  quality  of  water  used  for  humidification  is  involved,  as  is  the 
case  under  the  Massachusetts  law,  the  efficiency  of  such  filters,  as  well  as 
the  initial  quality  of  the  water  supply  of  the  mill,  has  to  be  taken  into 
consideration. 

Scope  and  Methods  of  Investigation. 
In  the  limited  time  and  with  the  force  at  our  disposal  it  was  out  of 
the  question  to  attempt  a  complete  investigation  of  all  of  the  textile  mills 
in  Massachusetts.  After  a  careful  survey  of  the  field,  therefore,  certain 
mills  were  selected  for  study  in  which  all  of  the  processes  usually  em- 
ployed in  the  manufacture  of  cotton  and  woolen  cloth  were  in  operation 
and  in  which  the  range  of  conditions  was  thoroughly  typical  of  those 
common  to  the  cotton  and  woolen  industry  in  Massachusetts.  In  all, 
the  conditions  in  portions  of  6  different  mills,  in  which  some  17,000 
persons  were  employed,  were  studied,  4  of  these  mills  being  engaged  in 
the  manufacture  of  cotton  goods  and  2  in  the  manufacture  of  woolen 
goods.  In  the  trade  there  is  a  distinction  between  woolens  and  worsteds, 
and  the  processes  of  making  them  differ  to  some  extent,  but  so  far  as  the 
subject-matter  of  this  paper  is  concerned  the  conditions  in  the  manu- 
facture of  each  are  quite  similar,  and  the  term  "  woolen  "  may  be  under- 
stood to  include  both.  Furthermore,  the  distinction  between  cotton  and 
woolen  goods  is  not  a  sharp  one  from  this  viewpoint,  since  the  essential 
manufacturing  operations  in  both  branches  of  the  industry  differ  only  in 
detail,  and  more  or  less  cotton  is  mixed  with  the  wool  in  the  manufacture 
of  many  grades  of  so-called  woolen  cloth.  While  the  manufacture  of 
knit  goods  was  not  covered  by  the  investigation,  this  branch  of  the  textile 
industry  differs  from  those  studied  only  in  the  manner  in  which  the  yarn 
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is  interwoven  to  form  a  fabric,  and  the  atmospheric  conditions  and  re- 
quirements in  the  knitting  room  are  not  unlike  those  in  the  weave  room. 

Throughout  the  investigations  determinations  were  made  of  the  tem- 
perature, humidity  and  bacterial  content  of  the  air,  and  analyses  were 
made  of  the  water  used  for  humidification ;  and  wherever  filters  or  other 
apparatus  for  purifying  this  water  were  found,  tests  were  made  of  the 
bacterial  efficiency  of  such  filters.  In  addition,  data  as  to  variations  in 
temperature  and  humidity  were  obtained  from  the  officials  of  certain 
mills  in  which  more  or  less  complete  records  have  been  kept,  and  com- 
parisons of  the  readings  of  the  various  types  of  hygrometers  with  the 
standard  instruments  used  in  the  investigation  were  made  under  actual 
mill  conditions  wherever  such  instruments  were  found  installed. 

The  portion  of  the  law  limiting  the  degree  of  humidity  applied  only  to 
the  spinning  and  weaving  departments,  but  that  relating  to  the  quality 
of  the  water  used  for  humidification  was  less  specific  and  might  be  con- 
strued to  apply  to  all  departments.  For  this  reason,  while  particular 
attention  was  given  to  the  conditions  in  spinning  and  weaving  rooms,  the 
investigation  was  extended  to  cover  typical  conditions  in  practically  all 
of  the  other  rooms  where  humidifiers  were  used,  and  for  purposes  of 
comparison  examinations  were  made  of  the  conditions  in  many  rooms 
where  there  was  no  artificial  humidification. 

The  sling  psychrometer,  in  the  modified  form  used  by  Soper  in  the 
study  of  air  in  the  New  York  subway,  was  employed  throughout  for  the 
determinations  of  humidity.  This  is  essentially  the  standard  instrument 
recommended  by  the  United  States  Weather  Bureau,  but  is  constructed 
of  aluminum  and  has  an  aluminum  case  with  bayonet  lock  and  carrying 
strap.  The  relative  humidities  corresponding  to  the  difference  between 
the  actual  (dry-bulb)  and  the  sensible  (wet-bulb)  temperatures  have  been 
taken  from  the  standard  tables  furnished  by  the  United  States  Weather 
Bureau  (United  States  Department  of  Agriculture,  Weather  Bureau  Bul- 
letin No.  235).  The  humidity  values  given  in  these  tables  differ  to  some 
extent  from  those  in  tables  supplied  to  the  mill  officials  by  the  makers  of 
many  types  of  humidifiers  and  hygrometers,  and  from  those  stated  in 
both  the  Massachusetts  law  and  in  the  English  regulations,  all  of  which 
are  based  on  the  English  or  "  Glaischer  "  tables. 

After  a  careful  comparison  of  a  number  of  different  methods  for 
determining  the  numbers  of  bacteria  in  the  air,  it  was  decided  to  use 
the  sand- filter  method,  essentially  as  recommended  by  the  A.  P.  H.  A. 
Committee  on  Standard  Methods  of  Air  Analysis,  and  to  make  compara- 
tive tests  by  the  exposed  plate  method.  As  an  added  factor  of  safety,' 
three  sand  filters  were  used  in  series  in  each  determination  instead  of 
two,  as  prescribed  by  the  standard  methods.     The  wisdom  of  adding  the 
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third  sand  tube  was  evident  from  the  fact  that  a  few  bacteria  were  occa- 
sionally found  in  this  tube  which  had  passed  through  the  first  two  tubes. 
The  sand  tubes  were  sterilized  individually  by  dry  heat  and  then  fitted 
together  with  rubber  connections  which  had  been  sterilized  by  alcohol. 
For  convenience  in  handling,  each  set  of  three  connected  filters  was 
placed  in  a  brass  tube  closed  at  each  end  by  a  rubber  stopper.  A  large 
bicycle  pump  with  reversed  valves  was  used  to  draw  the  air  through  the 
filters,  the  capacity  of  this  pump  being  calibrated  each  day.  Some 
trouble  was  experienced  at  first  by  back-pressure  from  the  pump  disturb- 
ing the  sand,  this  being  finally  eliminated  by  the  insertion  of  a  Bunsen 
valve  in  a  small  suction  bottle  filled  with  water  between  the  pump  and 
sand-filter  train.  Fifty  liters  of  air  were  drawn  through  the  sand  for 
each  sample.  During  the  first  part  of  the  investigation  four  plates  were 
exposed  for  each  sample,  one  with  agar,  one  with  litmus-lactose  agar,  and 
two  without  media,  agar  and  litmus-lactose  agar  being  added  respectively 
to  the  two  dry  plates  after  they  were  returned  to  the  laboratory.  As 
there  was  practically  no  difference  in  the  counts  on  the  wet  and  dry 
plates,  and  as  the  latter  were  far  more  convenient,  dry  plates  only  were 
used  during  the  greater  portion  of  the  investigation. 

As  soon  as  the  samples  were  received  at  the  laboratory,  the  sand  from 
each  filter  tube  was  mixed  with  10  cubic  centimeters  of  sterile  water, 
shaken  thoroughly,  and  after  standing  one  minute  for  the  sand  to  settle, 
fermentation  tests  and  agar  and  litmus-lactose  agar  plates  were  made  of 
the  supernatant  water.  All  agar  plates  were  incubated  four  days  at 
20°  C,  and  litmus-lactose  agar  plates  eighteen  hours  at  40°  C.  before 
counting,  both  total  and  red  colonies  being  counted  on  the  latter.  Molds 
were  counted  on  all  plates  when  present.  Fermentation  tubes  were  incu- 
bated eighteen  hours  at  40°  C,  all  positive  fermentations  being  tested 
for  the  presence  of  B.  coli  by  the  regular  Lawrence  procedure.  All 
counts  by  the  sand-filter  method  were  multiplied  by  a  factor,  the  results 
being  expressed  as  bacteria,  etc.,  per  cubic  meter  of  air.  For  the  purpose 
of  averaging  results  from  different  samples,  all  samples  which  contained 
less  than  200  bacteria  per  cubic  meter  —  i.e.,  contained  no  bacteria  in  5 
liters  —  were  assumed  to  contain  100  bacteria  per  cubic  meter.  The 
results  of  fermentation  tests  have  been  expressed  as  "  +  "  or  "  0  "  in  5 
liters  of  air. 

In  collecting  samples  an  ordinary  camera  tripod  with  an  enlarged  top 
was  used  as  a  support  for  the  sand  tubes  and  exposed  plates,  the  intake  of 
the  sand  tube  and  the  exposed  plates  being  located  about  2  feet  apart 
and  about  5  feet  above  the  floor. 
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Condition  of  the  Air  in  Spinning  and  Weaving  Departments  of  Certain 
Cotton  and  Woolen  Mills. 

Spinning  Rooms.  —  In  the  course  of  the  investigation  twelve  spinning 
rooms  in  three  different  cotton  mills  and  two  different  woolen  mills  were 
inspected  and  studied.  In  the  cotton  mills  only  ring  spinning  was 
found,  four  of  the  rooms  examined  being  equipped  with  humidifiers, 
while  four  others  had  no  humidifiers  in  operation.  Although  artificial 
humidification  is  supposed  to  increase  the  moisture-content  of  the  air 
and  to  lower  the  temperature  to  some  extent,  the  humidity  was  not  appre- 
ciably greater  in  the  rooms  which  were  equipped  with  humidifiers,  while 
those  containing  no  humidifiers  were  generally  somewhat  cooler.  In  the 
four  rooms  containing  humidifiers  the  dry-bulb  temperature  ranged  from 
76°  to  81°  F.,  the  wet-bulb  temperature  from  45°  to  63°  F.,  and  the 
relative  humidity  from  29  to  59  per  cent.  In  the  four  rooms  without 
humidifiers  the  actual  temperature  varied  from  68°  to  79°  F.,  the  sensible 
temperature  from  54°  to  63°  F.,  and  the  relative  humidity  from  27  to  46 
per  cent.  Although  the  temperature  of  six  of  these  eight  spinning  rooms 
was  above  75°  F.  and  that  of  two  of  them  above  80°  F.,  the  sensible  or 
wet-bulb  temperature  was  in  all  cases  below  70°  F. 

In  the  woolen  mills  two  English,  or  cap,  spinning  rooms  and  two 
French,  or  mule,  spinning  rooms  were  examined.  In  the  English  spin- 
ning rooms  the  dry-bulb  temperature  ranged  from  72°  to  86°  F.,  the 
wet-bulb  temperature  from  57°  to  65°  F.,  and  the  relative  humidity 
from  21  to  42  per  cent.  Neither  of  these  rooms  contained  humidifiers. 
In  French  spinning  a  much  greater  amount  of  moisture  is  said  to  be 
required  in  the  air  than  in  the  English  process,  and  both  French  spinning 
rooms  which  were  examined  were  equipped  with  humidifiers.  In  these 
two  rooms  the  actual  temperature  ranged  from  76°  to  87°  F.,  the  sensible 
temperature  from  73°  to  82°  F.,  and  the  relative  humidity  from  65  to  92 
per  cent.  While  the  actual  temperature  of  these  French  spinning  rooms 
was  very  little  higher  than  that  in  many  of  the  other  spinning  rooms,  the 
sensible  temperature  was  very  much  higher,  owing  to  the  increased 
humidity,  and  the  rooms  felt  very  hot  and  stuffy.  According  to  the 
superintendent  of  one  of  these  rooms,  the  humidity  was  not  supposed  to 
fall  below  65  per  cent.,  while  the  superintendent  of  the  other  mule  spin- 
ning room  stated  that  the  normal  humidity  which  he  attempted  to  main- 
tain was  about  72  per  cent.,  and  provision  was  made  for  blowing  steam 
into  the  air  if  the  artificial  humidifiers  failed  to  produce  the  required 
effect.  In  the  former  of  these  rooms  the  average  sensible  temperature 
was  74°  F.,  while  in  the  latter  nearly  all  of  the  wet-bulb  thermometer 
readings  were  above  75°  F.,  and  many  readings  were  above  80°  F.,  or 
considerably  above  the  "  comfort  point." 
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The  numbers  of  room-temperature  bacteria  in  the  air  of  the  cotton 
spinning  rooms  ranged  from  600  to  8,200  per  cubic  meter,  and  the  num- 
bers of  bacteria  of  the  body-temperature  types  ranged  from  less  than  200 
to  about  15,000  per  cubic  meter.  On  the  exposed  plates,  the  room-tem- 
perature counts  varied  from  3  to  over  500,  and  the  body-temperature 
counts  varied  from  4  to  350.  The  average  number  of  both  room-tempera- 
ture and  body-temperature  bacteria  was  much  higher  in  those  rooms 
which  were  equipped  with  humidifiers  than  in  those  containing  no  humid- 
ifiers, although  the  reverse  was  true  in  the  case  of  counts  on  the  exposed 
plates.  Fermenting  organisms  were  found  in  5  liters  of  air  in  about 
two-thirds  of  the  samples  from  rooms  which  contained  no  humidifiers 
and  in  about  30  per  cent,  of  the  samples  from  the  rooms  in  which  air 
moisteners  were  in  operation,  while  B.  coli  were  found  in  about  17  per 
cent,  of  the  samples  from  the  former,  but  were  not  found  in  the  latter 
class  of  rooms. 

The  bacterial  content  of  the  air  of  the  English  spinning  rooms  in  the 
woolen  mills  was  much  lower  than  in  similar  rooms  in  the  cotton  mills, 
the  largest  number  of  bacteria  found  in  any  sample  from  an  English 
spinning  room  being  about  600  per  cubic  meter,  and  a  considerable  pro- 
portion of  the  samples  contained  less  than  200  bacteria  per  cubic  meter. 
In  one  of  the  rooms  where  wool  was  being  spun  on  mules  also  the  bacte- 
rial content  of  the  air  was  very  low,  but  in  the  other  French  spinning 
room  extremely  high  numbers  of  body-temperature  bacteria  were  ob- 
tained on  all  samples  collected  by  the  sand-filter  method,  although  the 
counts  upon  the  exposed  plates  were  low  in  all  cases.  The  probable 
reason  for  the  high  bacterial  counts  in  the  mule  spinning  room  in  this 
mill,  and  also  in  the  ring  spinning  rooms  in  certain  of  the  cotton  mills, 
will  be  discussed  in  a  subsequent  section.  No  fermenting  organisms 
were  found  in  the  air  of  any  of  these  wool  spinning  rooms. 

The  average  results  of  the  examination  of  the  air  in  these  various 
spinning  rooms  are  shown  in  Table  II. 

Weave  Rooms.  —  The  air  conditions  in  fifteen  different  weave  rooms 
were  investigated,  thirteen  of  the  rooms  being  distributed  in  four  differ- 
ent cotton  mills  and  two  being  located  in  a  woolen  mill.  In  six  of  the 
cotton  weave  rooms  no  humidifiers  were  in  operation;  five  contained 
humidifiers  of  the  spray  type  and  two  were  equipped  with  humidifiers  of 
the  cloth-filter  type.  In  the  rooms  containing  humidifiers  the  dry-bulb 
temperature  ranged  from  62°  to  89°  F.,  the  wet-bulb  temperature  from 
49°  to  73°  F.,  and  the  relative  humidity  from  32  to  64  per  cent.  In  six 
of  these  rooms  the  average  dry-bulb  temperature  was  over  75°  F.,  and 
in  two  the  average  was  over  80°  F.  In  only  one  of  these  rooms  was  the 
average  wet-bulb  or  sensible  temperature  higher  than  70°  F.,  although 
in  one  other  room  (No.  14)  a  wet-bulb  temperature  above  70°  F.  was 
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found  in  a  few  places.  Both  of  these  rooms  were  equipped  with  humid- 
ifiers of  the  cloth-filter  type.  In  the  six  cotton  weave  rooms  which  did 
not  contain  humidifiers  the  air  temperature  ranged  from  57°  to  83°  F., 
the  wet-bulb  temperature  from  45°  to  65°  F.,  and  the  relative  humidity 
from  31  to  69  per  cent.  In  four  of  these  rooms  the  dry-bulb  temperature 
averaged  above  75°  F.,  and  in  two  the  average  temperature  was  above 
80°  F.,  but  in  no  case  were  wet-bulb  temperatures  as  high  as  70°  F. 
found  in  any  of  these  rooms.  There  was  considerable  variation  in  the 
temperature  and  humidity,  even  in  the  rooms  in  which  artificial  humid- 
ification  was  practiced,  differences  of  8°  to  10°  in  temperature  and  of  20 
to  25  per  cent,  in  humidity  being  frequently  observed  in  different  parts 
of  the  same  room.  Both  of  the  two  wool  weave  rooms  examined  were  in 
the  same  mill,  neither  being  equipped  with  humidifiers.  The  range  of 
both  temperature  and  humidity  in  these  rooms  was  very  slight,  the  aver- 
age dry  and  wet-bulb  temperatures  being  77°  and  59°  F.,  respectively, 
and  the  average  humidity  about  31  per  cent. 

There  was  a  wide  difference  in  the  bacterial  content  of  the  air  of  the 
various  cotton  weave  rooms.  In  two  rooms  which  were  equipped  with 
humidifiers  of  the  cloth  type  the  number  of  room-temperature  bacteria 
averaged  12,000  and  6,800  per  cubic  meter,  and  the  types  of  bacteria 
growing  at  body  temperature  averaged  1,500  and  2,400,  respectively.  In 
another  room  in  the  same  mill  which  contained  no  humidifiers  the  room- 
temperature  bacteria  averaged  over  88,000  and  the  body-temperature 
bacteria  nearly  13,000  per  cubic  meter.  The  air  of  the  rooms  which  con- 
tained humidifiers  of  the  spray  type  almost  without  exception  contained 
many  more  bacteria  of  all  types,  and  also  more  molds,  than  the  air  in  the 
rooms  in  the  same  mills  which  were  not  equipped  with  humidifiers.  The 
numbers  of  bacteria  in  the  air  of  four  of  the  five  rooms  which  were 
equipped  with  this  type  of  humidifier  averaged  over  5,000  per  cubic 
meter,  while  in  the  same  mills  two  of  the  rooms  where  there  was  no 
artificial  humidification  showed  room  temperature  counts  by  the  sand- 
filter  method  of  only  400  bacteria  per  cubic  meter,  and  in  only  one  room 
was  a  count  of  over  5,000  per  cubic  meter  obtained.  Fermenting  bacteria 
were  found  in  5  liters  of  air  in  about  21  per  cent,  of  the  samples  collected 
from  rooms  containing  humidifiers  and  in  about  46  per  cent,  of  the 
samples  from  rooms  without  humidifiers,  and  B.  coli  were  found  in  about 
7  per  cent,  of  the  samples  from  each  of  these  two  classes  of  rooms. 

In  the  two  wool  weave  rooms  the  numbers  of  bacteria  in  the  air  were 
very  low,  the  highest  count  obtained  being  only  800  per  cubic  meter.  No 
fermenting  organisms  were  found  in  any  of  the  samples  from  either  of 
these  rooms. 

The  average  results  of  the  examination  of  the  air  in  these  various 
weave  rooms  are  shown  in  Table  III. 
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Table  II.  —  Average  Results  of  Examination  of  Air  in  Spinning  Rooms. 
Cotton  Spinning  Rooms  containing  Humidifiers. 
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Cotton  Spinning  Rooms  without  Humidifiers. 
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Fermenting  organisms  found  in  some  samples  of  air  from  Rooms  2,  4,  6,  7  and  8. 

No  B.  coli  were  found  in  any  of  the  samples. 

All  maximum  and  minimum  results  based  on  individual  determinations. 

All  humidifiers  of  spray  type.     Room  10,  Mill  F,  also  equipped  with  auxiliary  steam  jets. 
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Table  III.  —  Average  Results  of  Examination  of  Air  in  Weaving  Rooms. 
Cotton  Weave  Rooms  containing  Humidifiers. 
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Wool  Weave  Rooms  without  Humidifiers. 
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Fermenting  organisms  found  in  some  samples  of  air  from  weave  Rooms  13,  14,  15,  18,  19,  20  and  25. 

B.  coli  found  in  some  samples  of  air  from  Rooms  19  and  20. 

All  maximum  and  minimum  results  based  on  individual  determinations. 

Humidifiers  in  Mill  A  (Rooms  13  and  14)  of  cloth-filter  type. 

Humidifiers  in  Mills  B,  C  and  D  (Rooms  15  to  19,  inclusive)  of  spray  type. 


1  Less  than  200. 
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Air  Conditions  in  Picker  and  Carding  Rooms. 

So  far  as  the  amount  of  dust  in  the  air  is  concerned,  the  rooms  where 
the  picker  and  carding  processes  are  in  operation  probably  represent  the 
worst  conditions  to  be  found  in  the  textile  industry. 

Picker  Rooms.  —  In  the  picker  room  heavy  machinery  opens  up  the 
masses  of  cotton  or  wool  fibers,  mixes  it,  and  beats  it  to  remove  the  dirt. 
The  best  results  are  accomplished  if  the  fibers  are  dry,  and  the  humidity 
is  usually  kept  as  low  as  possible.  Most  picker  machines  are  equipped 
with  exhaust  fans  to  draw  away  the  dirt,  but  a  large  amount  of  dust  and 
fly  escapes  into  the  air  in  cotton  picker  rooms.  "Wool  is  usually  scoured 
or  washed  before  being  put  through  the  picker,  and  the  air  conditions  in 
this  department  are,  as  a  rule,  much  better  in  picker  rooms  in  woolen 
than  in  cotton  mills.  In  the  two  cotton  picker  rooms  examined,  the  range 
in  temperature  was  from  65°  to  72°  F.,  and  in  humidity  was  from  32  to 
42  per  cent.  In  one  of  these  rooms  the  total  number  of  bacteria  near  the 
intake  of  the  picker  machine  averaged  over  23,000,  and  at  the  outtake 
of  the  machine  over  11,000  per  cubic  meter,  and  the  bacteria  growing  at 
body  temperature  averaged  8,800  and  1,800,  respectively.  There  were 
large  numbers  of  molds  in  the  air  in  this  room,  and  fermenting  organ- 
isms were  found  in  many  of  the  samples.  On  plates  exposed  for  fifteen 
minutes  the  counts  averaged  about  600  when  incubated  at  room  tempera- 
ture and  about  100  when  incubated  at  body  temperature.  In  the  other 
cotton  picker  room  the  total  numbers  of  bacteria  obtained  from  1  cubic 
meter  of  air  averaged  about  12,000  at  the  intake  and  about  95,000  at  the 
outtake  of  the  machine.  The  numbers  of  bacteria  developing  at  body 
temperature  in  this  room  varied  from  200  to  over  9,000  per  cubic  meter, 
and  the  number  of  molds  averaged  600  per  cubic  meter.  Plates  exposed 
fifteen  minutes  in  this  room  showed  counts  ranging  from  500  to  over 
3,000  after  incubation  at  room  temperature,  and  from  15  to  over  700 
after  incubation  at  body  temperature.  Although  fermenting  organisms 
were  isolated  from  5  liters  of  air  in  every  sample  collected  in  this  room, 
in  no  case  were  bacteria  of  the  colon  type  isolated.  It  is  interesting  to 
note,  however,  that  the  proportion  of  bacteria  producing  red  colonies  on 
litmus-lactose  agar  plates  was  extremely  low  in  both  of  these  cotton 
picker  rooms.  In  the  one  wool  picker  room  examined,  the  temperature 
averaged  about  66°  F.,  and  the  humidity  about  45  per  cent.  The  total 
number  of  bacteria  in  the  air  of  this  room  averaged  about  4,600  per  cubic 
meter,  and  the  average  body  temperature  count  was  less  than  200  per 
cubic  meter.  The  numbers  of  colonies  developing  on  exposed  plates  were 
also  much  lower  than  in  the  rooms  where  cotton  was  being  manipulated, 
the  average  room-temperature  count  being  about  35  and  the  average  body- 
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temperature  count  being  about  80.  The  number  of  molds  in  the  air  of 
this  room  was  also  very  low,  and  fermenting  bacteria  were  not  isolated 
from  any  of  the  samples. 

Carding  Rooms.  —  In  the  carding  machines  the  stock  which  has  been 
freed  from  coarse  dirt  and  partly  opened  up  by  the  pickers  is  further 
manipulated  by  toothed  rolls  until  it  is  entirely  free  from  dirt  and  lumps, 
with  each  fiber  free  and  separate.  In  cotton  carding  rooms  the  air  is 
generally  filled  with  dust  and  fly,  but  as  the  wool  is  free  from  dirt  when  it 
comes  to  the  cards,  and  as  oil  is  added  to  the  stock  in  the  carding  process 
to  replace  the  natural  lubricant  which  was  removed  by  scouring,  the 
atmospheric  conditions  in  the  wool  carding  rooms  are  far  less  objec- 
tionable. 

The  carding  rooms  in  two  cotton  mills  and  one  woolen  mill  were  exam- 
ined. In  carding  wool  the  work  is  said  to  run  better  when  the  humidity 
is  relatively  high,  and  the  wool  carding  room  examined  was  equipped 
with  humidifiers  of  the  spray  type.  In  this  room  the  temperature  ranged 
between  68°  and  75°  F.,  and  the  relative  humidity  between  47  and  100 
per  cent.  Although  the  average  sensible  temperature  in  this  room  was 
only  63°  F.,  a  number  of  wet-bulb  readings  of  70°  F.  or  over  were 
obtained,  and  the  records  kept  by  the  superintendent  show  that  there  are 
many  days  when  the  sensible  temperature  does  not  fall  below  70°  F. 
The  average  bacterial  content  of  the  air  varied  from  200  to  1,600  per 
cubic  meter,  as  shown  by  room-temperature  plates,  and  from  600  to 
2,200,  as  shown  by  body-temperature  plates.  On  plates  exposed  for 
fifteen  minutes,  from  30  to  210  colonies  developed  after  incubation  at 
room  temperature,  and  from  60  to  170  after  incubation  at  body  temper- 
ature. Fermenting  organisms  were  not  found  in  any  of  the  samples,  and 
the  numbers  of  molds  were  relatively  low.  In  the  carding  of  cotton  it  is 
attempted  to  maintain  a  relatively  low  humidity,  as  any  excess  of  mois- 
ture tends  to  make  the  cotton  fibers  stick  to  the  rolls.  The  air  in  both 
of  the  cotton  card  rooms  investigated  was  full  of  dust  and  fly,  although 
less  so  than  that  of  the  picker  rooms.  In  one  of  these  rooms  no  artificial 
humidification  was  employed,  while  the  other  was  equipped  both  with 
spray  moisteners  and  with  steam  drums,  the  latter  being  in  use  at  the 
time  the  examination  was  made.  The  physical  condition  of  the  air  in 
both  of  these  rooms  was  practically  the  same,  the  temperature  ranging 
between  74°  and  82°  F.,  and  the  humidity  between  27  and  33  per  cent. 
In  one  of  these  rooms  the  average  bacterial  content  of  the  air  was  over 
12,000  per  cubic  meter,  as  shown  by  room-temperature  counts,  and  over 
45,000,  as  shown  by  body-temperature  counts.  About  two-thirds  of  the 
bacteria  developing  on  the  litmus-lactose  agar  plates  produced  red  colo- 
nies.    Organisms  fermenting  dextrose  were  not  found,  however,  in  any 
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of  the  samples.  The  average  number  of  bacteria  developing  on  exposed 
plates  was  about  2,200  after  incubation  at  room  temperature,  and  about 
750  after  incubation  at  body  temperature.  In  the  cotton  carding  room, 
in  which  there  was  no  artificial  humidification,  the  total  numbers  of 
bacteria  averaged  over  200,000  per  cubic  meter,  and  the  numbers  develop- 
ing at  body  temperature  averaged  about  18,000.  On  plates  exposed  for 
fifteen  minutes  in  this  room  large  numbers  of  bacteria  developed  after 
incubation  at  both  temperatures,  the  numbers  being  so  great  in  the  ma- 
jority of  cases  that  they  could  not  be  estimated  with  any  degree  of 
accuracy.  Molds  were  present  in  the  air  of  this  room  in  considerable 
numbers,  and  fermenting  organisms  were  found  in  the  majority  of  5-liter 
samples  examined. 

The  average  results  of  the  examination  of  the  air  in  these  various 
picker  and  carding  rooms  are  shown  in  Table  IV. 


Table  TV.  —  Average  Results  of  Examination  of  Air  in  Picker  and  Carding 
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Fermenting  organisms  found  in  some  samples  of  air  from  the  picker  rooms  in  both  cotton  mills  and  the 
carding  room  in  cotton  Mill  D. 

No  B.  coli  found  in  any  of  the  samples. 

Spray  humidifiers  in  carding  room  in  Mill  F  and  steam  drums  in  carding  room  in  Mill  D.  Xo  humid- 
ifiers in  other  rooms. 


1  Too  many  to  count. 
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Air  Conditions  in  Certain  Other  Wool  Manufacturing  Processes. 

In  addition  to  the  investigation  of  conditions  in  the  various  textile 
processes  previously  discussed,  examinations  were  also  made  in  rooms  in 
which  fourteen  other  processes  were  in  operation.  Certain  of  these  proc- 
esses are  common  to  both  cotton  and  wool  working,  while  certain  others 
are  commonly  employed  only  in  woolen  or  worsted  manufacture.  At  the 
time  the  investigation  was  made,  business  in  the  textile  industry  was  at  a 
low  stage,  and  most  of  the  rooms  which  were  being  operated  to  their  full 
capacity  were  relatively  small,  and  in  many  cases  were  not  equipped  with 
humidifiers,  although  artificial  humidification  is  often  employed  in  cer- 
tain of  these  processes  elsewhere.  For  these  reasons  the  number  of  deter- 
minations which  were  made  in  most  of  these  rooms  was  sufficient  only 
to  give  a  fairly  representative  idea  of  the  air  condition  surrounding  the 
various  processes.  The  average  results  of  examinations  of  the  air  in 
rooms  where  these  various  processes  were  in  operation  are  shown  in 
Table  V. 

Wool  Sorting.  —  In  the  sorting  room  the  bales  of  wool  are  opened, 
sorted  into  different  grades,  and  those  grades  mixed  in  the  proper  pro- 
portions for  the  kind  of  cloth  into  which  the  wool  is  to  be  made.  The 
wool  as  received  contains  the  natural  wool  grease  and  a  large  amount  of 
dirt  and  foreign  matter.  It  is  necessary  to  maintain  a  high  temperature 
in  the  sorting  room  to  soften  the  grease  in  order  that  the  fleece  may  be 
readily  pulled  apart,  and  as  much  dirt  sifts  out  in  the  sorting  process 
the  air  is  usually  very  dusty.  The  room  examined  was  not  equipped 
with  humidifiers,  and  the  humidity  of  the  air  was  relatively  low,  the 
dry-bulb  temperature  being  about  80°  F.,  the  wet-bulb  temperature 
about  62°  F.,  and  the  relative  humidity  about  35  per  cent.  The  bacterial 
content  of  the  air  in  this  room  was  considerably  higher  than  in  any  of 
the  other  rooms  in  either  of  the  woolen  mills,  although  not  as  high  as  in 
certain  departments  in  the  cotton  mills.  The  total  number  of  bacteria 
averaged  over  11,000  per  cubic  meter,  and  the  body-temperature  bacteria 
averaged  about  1,000  per  cubic  meter.  The  number  of  molds  found  in 
the  air  was  also  high,  averaging  2,400  per  cubic  meter.  On  plates 
exposed  for  fifteen  minutes  about  280  colonies  developed  after  incubation 
at  room  temperature,  and  about  50  after  incubation  at  body  temperature. 

Combing.  —  In  the  manufacture  of  worsteds  the  carded  stock  is  passed 
through  machines  which  comb  it  to  remove  the  short  fibers  or  noils  and 
to  lay  the  longer  fibers  smooth  and  nearly  parallel.  Three  combing 
rooms  in  two  different  mills  were  examined.  In  one  of  these  which  was 
equipped  with  humidifiers  of  the  spray  type  the  dry-bulb  temperature 
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ranged  from  65°  to  77°  F.,  the  wet-bulb  temperature  from  56°  to  66°  F., 
and  the  relative  humidity  from  49  to  57  per  cent.  No  bacterial  exami- 
nations were  made  in  this  room.  In  the  other  two  combing  rooms, 
neither  of  which  contained  humidifiers,  the  dry-bulb  temperature  varied 
from  75°  to  79°  F.,  the  wet-bulb  temperature  from  57°  to  59°  F.,  and 
the  relative  humidity  from  25  to  29  per  cent.  The  average  bacterial 
content  of  the  air  as  determined  by  the  sand-filter  method  was  about 
100  per  cubic  meter  in  one  of  these  rooms  and  about  1,400  per  cubic 
meter  in  the  other.  The  numbers  of  bacteria  developing  on  exposed 
plates  were  similar  in  both  rooms,  the  average  being  17  and  6,  re- 
spectively. 

Drawing.  —  From  the  combs  the  stock  goes  to  the  drawing  machines 
where  a  number  of  strands  of  fiber  are  slightly  twisted  together  and 
drawn  out  preparatory  to  spinning.  In  the  manufacture  of  certain 
kinds  of  cloth  both  the  combing  and  drawing  are  omitted  and  the  sliver 
from  the  cards  goes  directly  to  the  spinning  machines.  Two  different 
methods  are  used  for  drawing  wool,  known  respectively  as  the  English 
and  French  systems.  Four  English  and  two  French  drawing  rooms  in 
two  different  mills  were  investigated,  physical  examinations  only  being 
made  in  one  room  of  each  kind  and  complete  examinations  being  made 
in  the  other  four  rooms.  Considerable  moisture  and  a  fairly  high  tem- 
perature are  considered  essential  in  drawing  wool  by  either  of  these  proc- 
esses, both  French  drawing  rooms  and  one  English  drawing  room  being 
equipped  with  humidifiers  of  the  spray  type  and  steam  being  used  to  in- 
crease the  humidity  in  the  three  other  English  drawing  rooms. 

In  the  English  drawing  rooms  the  dry-bulb  temperature  ranged  from 
68°  to  79°  F.,  the  wet-bulb  temperature  from  58°  to  78°  F.,  and  the 
relative  humidity  from  29  to  78  per  cent.  In  one  of  the  rooms  in  which 
steam  was  used  the  sensible  temperature  was  above  70°  F.  in  places,  while 
in  another  room  the  sensible  temperature  averaged  78°  F.,  or  considerably 
above  the  "  comfort  point."  Bacterial  examinations  were  made  only  in 
the  three  rooms  in  which  steam  was  used  to  increase  the  humidity.  The 
total  bacteria  in  these  rooms  ranged  from  less  than  200  to  over  6,000  per 
cubic  meter,  the  body-temperature  bacteria  from  less  than  200  to  over 
3,000,  and  the  number  of  molds  in  the  air  from  200  to  600  per  cubic 
meter.  The  bacterial  counts  on  plates  exposed  fifteen  minutes  in  all  of 
these  rooms  were  low,  but  in  a  number  of  cases  the  body-temperature 
counts  were  somewhat  higher  than  the  room-temperature  counts. 

In  the  two  French  drawing  rooms  the  variation  in  both  actual  and 
sensible  temperatures  was  relatively  small,  the  dry-bulb  temperatures 
ranging  from  72°  to  77°   F.,  the  wet-bulb  temperatures  from  66°  to 
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68°  F.,  and  the  relative  humidity  from  59  to  78  per  cent.  The  bacterial 
content  of  the  air  in  both  of  these  rooms  was  very  low,  the  largest  num- 
ber of  bacteria  found  in  any  sample  being  about  400  per  cubic  meter. 

Twisting.  —  After  spinning,  the  yarn  for  certain  kinds  of  cloth  is 
further  twisted  to  produce  a  hard  finish,  or  two  or  more  strands  of 
different  yarns  are  twisted  together.  The  average  dry  and  wet  bulb  tem- 
peratures in  the  twisting  room  examined  were  69°  and  56°  F.,  re- 
spectively, the  average  humidity  was  about  43  per  cent.,  and  the  average 
bacterial  content  of  the  air  was  about  400  per  cubic  meter. 

Beaming  and  Winding.  —  The  yarn  during  spinning  is  usually  wound 
upon  spools  which  are  then  transferred  to  another  machine  where  the 
contents  of  a  large  number  of  spools  are  rewound  upon  one  large  spool 
or  section  beam.  In  the  room  examined  the  dry-bulb  temperature  was 
about  77°  F.,  the  wet-bulb  temperature  about  60°  F.,  and  the  relative 
humidity  about  36  per  cent.  The  average  number  of  bacteria  in  the  air 
of  this  room  was  about  600  per  cubic  meter. 

Dressing  and  Slashing.  —  In  the  dressing  room  the  yarn  from  the 
section  beams  is  usually  run  through  tubs  of  sizing  or  dressing,  then 
through  squeeze  rolls  to  remove  the  excess  of  size,  after  which  it  passes 
to  the  slasher  where  it  is  dried  by  being  passed  over  heated  rolls.  These 
two  processes  are  frequently  combined  in  one  room,  but  in  the  mill 
investigated  were  performed  in  separate  rooms.  The  temperature  and 
humidity  conditions  in  both  of  these  rooms  were  practically  the  same, 
the  dry-bulb  temperature  being  about  80°  F.,  the  wet-bulb  temperature 
about  62°  F.,  and  the  relative  humidity  about  36  per  cent.  Dressing 
being  a  wet  process,  the  room  was  free  from  dust  and  the  bacterial  con- 
tent was  very  low,  less  than  200  bacteria  per  cubic  meter  being  collected 
by  the  sand  filters.  In  the  slasher  room  there  was  some  dust,  but  as  most 
of  this  originated  from  the  heated  yarn  and  dried  particles  of  size,  the 
bacterial  content  of  the  air  was  also  low,  averaging  less  than  600  per 
cubic  meter. 

Inspecting.  —  During  the  processes  subsequent  to  weaving,  the  cloth  is 
usually  carefully  examined  by  perchers  or  inspectors  three  separate  times ; 
first,  after  it  comes  from  the  looms,  to  check  imperfections  in  weaving; 
second,  after  the  knots  and  ends  have  been  trimmed  off  and  the  imper- 
fections have  been  mended;  and  third,  after  finishing.  The  inspecting 
rooms  are  generally  clean  and  the  air  free  from  dust.  In  the  inspecting 
room  examined  the  average  dry-bulb  temperature  was  about  79°  F., 
the  wet-bulb  temperature  was  about  62°  F.,  and  the  relative  humidity 
was  about  37  per  cent.  The  total  number  of  bacteria  in  the  air  of  this 
room  was  about  800  per  cubic  meter. 

Singeing.  —  Before  dyeing  and  finishing,  the  cloth  is  drawn  over  red- 


No.  34.]  AIR  IN   TEXTILE  MILLS.  687 

hot  rolls,  or  is  passed  through  a  gas  flame,  to  remove  the  projecting  fibers 
or  nap  and  clean  the  fabric.  In  the  room  examined  the  singeing  was 
being  done  with  a  gas  flame,  and  the  air  was  full  of  dust  and  smoke. 
The  average  temperature  of  this  room  was  about  74°  F.,  the  wet-bulb 
temperature  was  about  65°  F.,  and  the  average  humidity  was  about  62 
per  cent.  The  bacterial  content  of  the  air  in  this  room  was  very  low, 
the  average  number  of  bacteria  being  about  200  per  cubic  meter. 

Wet  Finishing.  —  After  being  singed  the  cloth  is  passed  through  hot 
water,  rolled  on  perforated  cylinders  and  allowed  to  stand  for  some  hours 
until  cool,  to  set  the  fibers  and  prevent  excessive  shrinkage  in  the  follow- 
ing operations.  It  is  then  scoured  to  remove  dirt  and  grease.  Before 
dyeing,  certain  kinds  of  cloth  are  also  submitted  to  a  process  called 
"  fulling  "  or  "  milling  "  in  which  the  moisture,  heat  and  friction,  during 
the  passage  of  the  soaped  cloth  between  rapidly  revolving  rolls  under 
high  pressure,  shrink  it  to  the  required  extent,  and  soften  the  fiber, 
thereby  removing  the  harsh  feel.  In  the  wet  finishing  room  examined, 
the  dry-bulb  temperature  was  about  68°  F.,  the  wet-bulb  temperature  was 
about  62°  F.,  and  the  relative  humidity  was  about  71  per  cent.  The 
number  of  room-temperature  bacteria  in  the  air  was  very  low,  but  over 
8,000  bacteria  of  the  body-temperature  types  were  found  per  cubic  meter. 

Extracting.  —  After  "  wet  finishing  "  the  cloth  is  dyed  and  washed  and 
is  then  put  through  centrifugal  machines  to  extract  the  water  before 
being  "  dry  finished."  In  the  extracting  room  examined,  the  average  dry- 
bulb  temperature  was  about  69°  F.,  the  wet-bulb  temperature  was  about 
64°  F.,  and  the  relative  humidity  was  about  76  per  cent.  By  the  sand- 
filter  method  only  about  200  bacteria  per  cubic  meter  were  found  in  the 
air  of  this  room,  but  on  plates  which  had  been  exposed  for  fifteen  minutes 
about  225  colonies  developed  at  room  temperature  and  about  30  at  body 
temperature. 

Dry  Finishing.  —  After  being  extracted  and  dried  by  being  run  over 
steam  coils,  the  cloth  passes  to  the  dry  finishing  room  where  it  is  first 
run  through  shearing  machines  to  remove  or  even  up  the  projecting 
fibers  and  is  then  pressed.  More  or  less  fly  results  from  the  shearing  proc- 
ess, which  is  usually  removed  by  suction  fans.  The  air  of  the  dry  finish- 
ing room  examined  was  comparatively  free  from  dust  and  fly.  The 
average  temperature  of  this  room  was  about  75°  F.,  the  wet-bulb  temper- 
ature was  about  74°  F.,  and  the  relative  humidity  was  about  54  per  cent. 
The  bacterial  content  of  the  air  was  comparatively  low,  but  over  2,000 
molds  per  cubic  meter  were  found  by  the  sand-filter  method. 
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Table  V.  —  Average  Results  of  Examinations  of  Air  in  Rooms  where  Various 
Other  Worsted  Manufacturing  Processes  were  in  Operation. 
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No  fermenting  organisms  found  in  the  air  from  any  of  these  rooms. 

Combing  and  English  and  French  drawing  rooms  examined  in  both  Mill  E  and  Mill  F.    Other  processes 

examined  only  in  Mill  E. 
Humidifiers  in  one  combing  room  and  in  all  drawing  rooms.    No  humidifiers  in  any  of  the  other  rooms. 


Effect  of  Humidifiers  on  Numbers  of  Bacteria  and  Molds  in  the  Air. 

In  the  cloth-filter  type  of  humidifier,  such  as  was  studied  in  Mill  A, 
a  greater  or  less  number  of  bacteria  should  be  removed  from  the  air 
during  its  passage  through  the  wet  cloths.  The  bacteria  contained  in  the 
water  which  is  evaporated  into  the  air,  however,  should  all  be  left  behind 
on  the  cloths  or  in  the  unevaporated  water.  The  humidifiers  in  this  mill 
were  operated  entirely  with  city  water,  the  small  amount  of  unevaporated 
water  being  wasted. 

The  results  of  analyses  of  the  air  before  and  after  passing  through 
these  humidifiers  show  a  reduction  of  about  58  per  cent,  in  total  bacteria, 
about  30  per  cent,  in  the  body-temperature  bacteria  and  about  89  per 
cent,  in  molds.  The  air  from  similar  rooms  in  this  mill  which  were  not 
equipped  with  humidifiers  contained  about  seven  times  as  many  room- 
temperature  bacteria,  nearly  nine  times  as  many  body-temperature  bac- 
teria and  about  four  times  as  many  molds  as  the  air  of  the  rooms  which 
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were  equipped  with  humidifiers.  The  uuevaporated  water  coming  away 
from  these  humidifiers  contained  about  fifteen  times  as  many  bacteria  as 
the  water  entering  them.  An  examination  of  the  cloths  from  one  of 
these  humidifiers  showed  that  it  was  covered  with  a  thick  felted  layer  of 
cotton  fibers,  etc.,  which  had  been  removed  from  the  air. 

With  the  various  patterns  of  spray  type  of  humidifiers,  such  as  were 
studied  in  the  other  five  mills,  the  water  is  projected  directly  into  the  air 
before  being  evaporated,  with  the  result  that  any  impurities  in  the  water 
are  added  to  those  in  the  air.  The  action  of  the  spray  induces  a  certain 
flow  of  air  through  the  apparatus  which  is  washed  by  the  unevaporated 
water,  but  the  amount  of  air  drawn  in  and  purified  in  this  manner  is 
much  smaller  than  in  the  case  of  the  cloth-filter  type  of  apparatus.  In 
considering  the  effect  of  these  humidifiers,  therefore,  it  is  necessary  to 
take  into  account  two  opposing  factors,  —  the  addition  of  germs  to  the 
air  of  the  room  by  the  evaporation  of  the  spray,  and  the  removal  of  germs 
from  the  air  drawn  through  the  apparatus  by  the  unevaporated  water. 
In  four  of  the  five  mills  which  contained  humidifiers  of  this  type,  the 
average  bacterial  content  of  samples  of  air  collected  beneath  those  humid- 
ifiers was  considerably  greater  than  that  of  samples  collected  at  points 
intermediate  between  them.  In  the  case  of  Mill  E  the  air  under  the 
humidifiers  contained  about  forty  times  as  many  bacteria  as  that  at  a 
distance.  The  average  difference  in  the  numbers  of  body-temperature 
bacteria,  however,  was  relatively  slight  except  in  the  case  of  Mill  B,  in 
which  the  counts  on  samples  from  under  the  spray  averaged  nearly  three 
times  as  high  as  those  on  samples  collected  some  distance  away.  In  all 
of  these  mills  the  average  bacterial  content  of  the  air  of  rooms  which 
contained  spray  apparatus  was  considerably  higher  than  that  of  rooms 
which  were  not  so  equipped.  In  the  case  of  Mill  E,  the  rooms  in  which 
the  air  had  been  artificially  humidified  contained  over  twenty  times  as 
mariy  room-temperature  bacteria  and  over  one  hundred  times  as  many 
body-temperature  bacteria  as  those  in  which  the  air  had  not  been  treated. 

The  results  of  analyses  of  the  water  before  and  after  passing  through 
these  humidifiers  show  that  in  general  no  considerable  numbers  of  bac- 
teria were  removed  from  the  air  of  the  various  rooms  in  which  they  were 
installed.  In  Mills  B,  E  and  F  there  was  an  increase  in  the  room-tem- 
perature bacteria  in  the  water  amounting  to  45,  19  and  10  per  cent., 
respectively,  while  in  Mills  C  and  D  there  was  a  decrease  of  61  and  38 
per  cent.,  respectively.  Only  in  Mill  E  was  any  increase  noted  in  the 
body-temperature  counts  on  the  unevaporated  water,  however,  while  in 
Mill  F  a  reduction  of  58  per  cent,  in  these  counts  was  noted. 

The  amount  of  water  supplied  to  the  various  types  of  spray  humidi- 
fiers and  the  proportion  of  that  water  evaporated  could  not  readily  be 
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determined,  and  the  statements  of  the  officials  in  the  different  mills  in 
this  particular  were  usually  rather  indefinite  and  contradictory,  so  that  it 
is  not  possible  to  compute  with  any  degree  of  accuracy  the  number  of 
bacteria  introduced  into  the  air  by  any  of  these  humidifiers.  The 
following  figures,  however,  will  serve  as  an  illustration  of  the  possible 
effect  of  one  of  these  humidifiers.  In  Mill  A  it  was  stated  that  85  gallons 
of  water  were  supplied  to  each  humidifier  and  that  3  gallons  of  this  water 
were  evaporated.  In  the  weave  rooms  in  this  mill  the  humidifiers  were 
spaced  40  feet  apart  and  the  room  was  about  12  feet  high,  each  humidi- 
fier therefore  supplying  moisture  to  approximately  550  cubic  meters  of 
air.  The  water  entering  the  humidifier  contained  about  38,000  bacteria 
per  cubic  centimeter.  Assuming  these  figures  to  be  correct,  about 
429,000,000  bacteria  were  introduced  each  day  into  the  room  by  this 
humidifier,  or  about  780,000  bacteria  for  each  cubic  meter  of  air  served. 
In  this  particular  mill  there  was  a  considerable  increase  in  the  numbers 
of  bacteria  in  the  water  during  its  passage  through  the  humidifiers,  and 
the  same  method  of  computation  would  show  that  more  than  seven  times 
as  many  bacteria  were  removed  as  were  introduced  into  the  air.  The 
results  of  numerous  analyses,  however,  show  that  the  air  in  the  immediate 
vicinity  of  the  humidifiers  in  this  and  other  rooms  in  this  mill  contained 
35  per  cent,  more  bacteria  than  the  air  30  or  40  feet  away,  while  the 
average  bacterial  content  of  the  air  in  rooms  which  contained  humidifiers 
was  almost  twice  as  great  as  that  of  similar  rooms  which  were  not  arti- 
ficially humidified. 

In  two  of  the  mills,  B  and  D,  the  polluted  Merrimack  Eiver  water  was 
used  as  a  source  of  supply  for  the  humidifier  systems;  in  three  others, 
A,  C  and  E,  the  city  supply  was  used;  and  in  Mill  E  the  river  water 
after  filtration  through  high-rate  filters  without  coagulants  was  used. 
In  the  case  of  Mill  A,  in  which  cloth-filter  humidifiers  were  used,  the 
greater  part  of  the  city  water  supplied  to  the  cloths  was  evaporated  and 
the  small  excess  was  wasted.  With  this  type  of  apparatus,  moreover,  it  is 
not  probable  that  any  of  the  water  bacteria  could  pass  into  the  air  so 
long  as  the  cloths  were  wet,  and  the  quality  of  the  water  could  have  little 
effect  on  the  bacterial  content  of  the  air.  In  the  other  mills,  however, 
only  a  small  proportion  of  the  water  supplied  to  the  spray  humidifiers 
was  evaporated,  the  unevaporated  water  being  passed  through  filters  and 
returned  to  the  humidifiers  together  with  sufficient  new  water  to  make 
up  the  deficiency.  So  far  as  the  total  bacterial  content  of  the  humidified 
air  or  of  the  water  supplied  to  the  spray  humidifiers  is  concerned,  little 
difference  is  to  be  observed  in  the  results  which  can  be  attributed  to  the 
quality  of  the  water.  The  unevaporated  water  coming  from  the  humidi- 
fiers in  any  of  these  mills  always  contained  large  numbers  of  bacteria. 
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The  filters  provided  to  purify  this  water,  while  they  may  have  satis- 
factorily removed  the  lint  and  dirt  which  would  clog  the  orifices  of  the 
spraying  devices,  did  not  in  any  case  show  any  considerable  degree  of 
bacterial  efficiency.  As  a  result,  the  water  circulated  through  the  humid- 
ifier system  was  always  of  high  bacterial  content,  and  the  small  propor- 
tion of  new  water  added  to  replenish  that  which  was  evaporated  was  not 
sufficient  to  materially  influence  the  bacterial  content  of  the  water  in  the 
system.  In  the  case  of  Mill  B,  where  river  water  was  used,  the  numbers 
of  body-temperature  bacteria  in  the  water  supplied  to  the  humidifiers 
were  very  much  higher  than  in  any  of  the  other  mills,  but  in  Mill  D,  in 
which  river  water  was  also  used,  these  counts  were  not  appreciably  higher 
than  in  Mill  E  where  the  city  water  was  used. 

The  average  effect  of  humidification  upon  the  bacterial  content  of  the 
air  and  the  analyses  of  the  water  in  the  humidification  systems  of  the 
different  mills  are  shown  in  Tables  VI.  and  VII. 


Table  VI.  —  Effect  of  Humidifiers  on  Germ  Content  of  Air  of  Mills. 


MILL. 

Type  of 
Humidifier. 

Per  Cent,  which  counts  on 
Samples      collected      near 
Humidifiers  were  of  those 
collected    20    to    40    feet 

A  WAV. 

Per   Cent,   which  counts   on 
Samples    in    Rooms  contain- 
ing   HuMiDrriERS    were    of 

THOSE    WITHOUT    HUMIDIFIERS. 

BACTERIA. 

Molds. 

BACTERIA. 

20°  C.          40°  C. 

20°  C.          40°  C. 

Molds. 

A, 
B, 
C, 
D, 
E, 
F, 

Cloth  filter, 
Spray,  . 
Spray,  . 
Spray,  . 
Spray,  . 
Spray,  . 

42 
135 
125 

80 

4,000 

175 

70 
270 
85 
95 
112 
100 

11 
90 
55 
110 
100 
50 

10 
194 
140 
127 
2,050 

15 

104 

1,136 

122 

11,000 

37 
92 

237 
40 

100 

Table  VII. 


Average  Bacterial  Analyses  of  Water   before  and  after   passing 
through  Spray  Humidifiers. 

Bacteria  per  Cubic  Centimeter,  20°  C. 


Mill 
A. 

Mill 
B. 

Mill 
C. 

Mill 
D. 

Mill 
E. 

Mill 
F. 

Water  entering  humidifiers 

Unevaporated  water  after  passing  through  humidifiers, 
Effluent  water  filters  as  returned  to  humidifiers,  . 
Water  used  to  replenish  supply 

22 
334 

22 

37,800 
56,500 
35,300 

47.500 

15,200 

5,900 

16,000 

25 

21,000 
13,000 
20,500 
30,000 

16,500 

18,900 

17,300 

650 

2,460 
2,700 
2,300 
5,500 
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Table  VII.  —  Average  Bacterial  Analyses  of  Water  before  and  after   passinq 
through  Spray  Humidifiers  —  Concluded. 

Bacteria  per  Cubic  Centimeter,  Jfi°  C.  Total. 


Mill 
A. 

Mill 
B. 

Mill 
C. 

Mill 
D. 

Mill 
E. 

Mill 
F. 

Water  entering  humidifiers 

1 

258 

28 

52 

49 

24 

Unevaporated  water  after  passing  through  humidifiers, 

6 

233 

23 

50 

53 

10 

Effluent  water  filters  as  returned  to  humidifiers,  . 

- 

248 

28 

50 

52 

22 

Water  used  to  replenish  supply 

1 

300 

24 

80 

1 

52 

Bacteria  per  Cubic  Centimeter,  40°  C.  Red. 


Water  entering,  humidifiers 

Unevaporated  water  after  passing  through  humidifiers, 
Effluent  water  filters  as  returned  to  humidifiers,  . 
Water  used  to  replenish  supply 


0 

14 

12 

30 

35 

2 

0 

5 

28 

28 

- 

1 

12 

28 

37 

0 

252 

10 

60 

0 

Mill  A,  cloth-filter  humidifiers  operated  with  city  water. 

Mills  C  and  E,  city  water  used  to  replace  water  evaporated  from  spray  humidifiers. 
Mills  B  and  D,  river  water  used  to  replace  water  evaporated  from  spray  humidifiers. 
Mill  F,  river  water  after  filtration  through  high-rate  filter  used  to  replace  water  evaporated  from  spray 
humidifiers. 
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A  General  Beview  of  the  Vital  Statistics  of 

the  State. 

1912. 


The  number  of  deaths  in  the  State  in  1912  was  52,400,  which  was 
equivalent  to  a  death  rate  of  14.S7  per  1,000  upon  an  estimated  popula- 
tion of  3,523,493. 

The  mean  death-rate  of  the  five  years,  1908,  1909,  1910,  1911  and 
1912,  was  15.80,  as  compared  with  16.62  for  the  previous  five  years. 

The  following  figures  are  presented  for  the  ten  years  ended  with 
1912:  — 

Massachusetts. 


Years.           Population.1 

Deaths. 

Death- 
rates. 

Years. 

Population. l 

Deaths.       °e?th" 
i     rates. 

1903, 
1904, 
1905, 
1906, 
1907, 

3,006,040 
3,076,083 
3,003,680 
3,044,998 
3,086,885 

49,054 
48,482 
50.4S6 
50,624 
54,234 

16.32 
15.76 
16.81 
16.63 

17.57 

1908, 
1909, 
1910, 
1911, 
1912, 

3,129,348 
3,172,395 
3,366,416 
3,444,059 
3,523,493 

51,788 
51,236 
54,407 
53,062 
52,400 

16.55 
16.16 
16.16 
15.42 
14.87 

1  Population  estimated  for  intercensal  years. 


Infective  Diseases. 

The  death-rate  from  the  principal  infective  diseases  in  1912  was  con- 
siderably less  than  that  of  1911.  There  was  a  decrease  in  the  number  of 
deaths  from  diphtheria  and  croup,  scarlet  fever,  typhoid  fever,  cholera 
infantum,  consumption,  dysentery,  whooping  cough,  pneumonia  and 
cerebro-spinal  meningitis,  and  an  increase  in  the  deaths  from  measles 
and  cancer.    There  was  one  death  from  smallpox. 

The  deaths  and  death-rates  from  each  of  the  foregoing  diseases  in  the 
past  five  years  are  shown  in  the  following  table :  — 
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Deaths  and  Death 

-rate 

s  from  Certain  D 

iseases  in  Massachusetts,  1908-1912. 

1908. 

1909. 

1910. 

1911. 

1912. 

3 

d 

a 

P 

88 
IS 

p 

1 
P 

mo 

go 

g  a 
R 

n 

d 

o 

2 

r  a 

fi- 
ll 
p 

1 

d 

9 
P 

TO  O 

o  o 

II 

1ft 

R 

2 

d 

o 

a 

TO  O 

11 

Is 

-» — 
a 

Smallpox 

3 

.01 

1 

.003 

- 

- 

2 

.006 

i 

.003 

Diphtheria, 

747 

2.38 

694 

2.19 

679 

2.02 

563 

1.63 

473 

1.34 

Scarlet  fever, 

369 

1.15 

259 

.82 

254 

.75 

184 

.53 

118 

.33 

Typhoid  fever, 

517 

1.65 

390 

1.23 

411 

1.22 

302 

.88 

269 

.76 

Measles, 

331 

1.06 

157 

.49 

240 

.71 

158 

.46 

286 

.81 

Cholera  infantum, 

2,691 

8.60 

2,855 

9.00 

3,744 

11.12 

3,275 

9.51 

3,180 

9.02 

Consumption,    . 

4,445 

14.20 

4,393 

13.85 

4,503 

13.38 

4,418 

12.83 

4,212 

11.95 

Dysentery, 

225 

.72 

215 

.68 

210 

.62 

148 

.43 

111 

.32 

Whooping  cough, 

288 

.92 

250 

.79 

183 

.54 

292 

.85 

225 

.64 

Pneumonia, 

5,363 

17.14 

5,635 

17.76 

6,678 

19.84 

5,991 

17.39 

5,965 

16.93 

Cancer, 

2,814 

8.99 

2,871 

9.05 

3,028 

8.99 

3,199 

9.29 

3,282 

9.31 

Cerebro-spinal  meningitis, 

181 

.58 

124 

.39 

153 

.45 

143 

.42 

140 

.40 

In  the  following  table  a  balance  is  presented  between  the  deaths  from 
the  principal  infective  diseases  in  the  two  years  1911  and  1912,  by  which 
it  appears  that  the  sum  of  the  deaths  from  these  twelve  causes  in  1915 
was  lower  by  413  than  those  of  1911  from  the  same  causes :  — 


Deaths  from  Certain  Infective  Diseases  in  1911  and  1912. 


1911. 


1912.  Increase.       Decrease 


Smallpox, 

Diphtheria  and  croup, 
Scarlet  fever, 
Typhoid  fever, 
Measles, 

Cholera  infantum, 
Consumption,        .     ■    . 
Dysentery,    • 
Whooping  cough,  . 
Pneumonia,  . 
Cancer, 

Cerebro-spinal  meningitis, 
Totals,    . 


2 

563 

184 

302 

158 

3,275 

4,418 

148 

292 

5,991 

3,199 

143 


18,675 


1 

473 

118 

269 

286 

3,180 

4,212 

111 

225 

5,965 

3,282 

140 


128 


83 


1 
90 
66 
33 

95 
206 
37 
67 
26 


18,262 
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Infant  Mortality. 

The  rate  of  infant  mortality  during  the  year  1912  was  the  lowest  for 
the  10-year  period  1903-1912,  as  shown  by  the  following  table. 

The  total  number  of  births  which  occurred  during  the  year  ended  June 
30,  1912,  was  S8,866,  and  the  total  deaths  under  one  during  the  year 
ended  Dec.  31,  1912,  were  10,472. 

For  the  sake  of  accuracy  the  death-rate  of  infants  under  one  year  old 
is  obtained  by  comparing  the  deaths  of  such  infants  occurring  in  a  year 
with  the  mean  number  of  infants  under  one  living  throughout  a  year, 
and  this  number  must  "  lie  between  the  annual  number  of  births  and 
that  number  diminished  by  the  deaths  under  one.  It  would  be  nearer 
the  latter  than  the  former  number  on  account  of  the  excess  of  deaths  in 
the  first  months  of  life"  (Dr.  Farr).  In  the  following  table  the  births 
in  the  first  line  are  those  which  occurred  between  July  1,  1902,  and  June 
30,  1903,  inclusive,  and  so  on  through  the  table,  the  births  in  the  last  line 
being  those  for  the  year  ended  June  30,  1912. 

The  deaths  under  one  in  the  same  table  are  those  of  the  calendar  years 
ended  Dec.  31,  1903.  1901,  etc.  The  births  during  these  ten  years  were 
815.962.  and  the  deaths  under  one  year  were  107,992.  which  is  equivalent 
to  an  infant  mortality-rate  of  132.3  per  1,000  births  for  the  decade.  The 
last  half  of  the  period  shows  a  gain  over  the  first  half,  since  the  infantile 
death-rate  in  the  last  five  years  was  126.5  per  1,000  births,  as  compared 
with  138.9  in  the  first  five  vears. 


Infant  Mortality, 

Massachu 

setts,  1903-1912,  Ten  Years. 

Years. 

Births 
in  Year 

ending 
June  30. 

Deaths 

under  One 

Year. 

Death-rate 

under 
One  Year 
per  1,000    i 
Births. 

Years. 

Births 
in  Year 

ending 
June  30. 

Deaths 

under  One 

Year. 

Death-rate 
under 

One  Year 
per  1,000 
Births. 

1903,  . 

1904,  . 

1905,  . 

1906,  . 

1907,  . 

73,618 
74,791 
74.3S7 
76.730 
S3.230 

• 
10,269              139.5 
9,992              133.6 
10,519              141.4 
11,106              144.7 
11,293              135.7 

1908,  . 

1909,  . 

1910,  . 

1911,  . 

1912,  . 

87,112 
84,352 
85,655 
87,221 

88,866 

11,606 
10,693 
11,499 
10,543 
10,472 

133.2 
126.8 
134.2 
120.9 
117.8 

Total  births  in  ten  years  ended  June  30,  1912,  815,962. 

Total  deaths  under  one  in  ten  years  ended  Dec.  31,  1912,  107,992. 

Mean  infantile  death-rate,  132.3  per  1,000  births. 


Consumption. 

The  total  number  of  deaths  from  this  cause  registered  in  1912  was 
4,212.  a  decrease  of  206  in  the  number  of  deaths  occurring  from  this  dis- 
ease in  1911.  The  death-rate  from  consumption  was  less  in  1912  than 
that  of  anv  vear  of  record. 


698 


STATE  BOARD  OF  HEALTH. 


[Pub.  Doc. 


The  following  figures  present  the  deaths  and  death-rates,  by  ten-year 
periods,  during  the  past  sixty  years  1851-1910,  and  for  the  years  1911 
and  1912:  — 

Deaths  and  Death-rates  from  Consumption  in  Massachusetts,  1851-1912. 


Periods. 

Deaths. 

Death- 
rates  per 
10,000. 

Periods. 

Deaths. 

Death- 
rates  per 
10,000. 

1851-60 

45,252 

39.9 

1891-1900, 

54,374 

21.4 

1861-70 

45,913 

34.9 

1901-10 

46,545 

15.2 

1871-80 

54,039 

32.7 

1911 

4,418 

12.8 

1881-90,    .... 

58,303 

29.2 

1912 

4,212 

12.0 

Ttphoid  Fever. 

The  following  table  presents  the  deaths  and  death-rates  of  these  cities 
from  this  cause  during  the  year  1912:  — 


Deaths  and  Death-rates  from  Typhoid  Fever  in  the  Cities  c 

>/  Massachusetts,  1912. 

Cities. 

Deaths 

from 

Typhoid 

Fever. 

Death- 
rates  per 
10,000. 

Cities. 

Deaths 

from 

Typhoid 

Fever. 

Death- 
rates  per 
10,000. 

Newburyport,     . 

4 

2.7 

Woburn,      .... 

1 

0.6 

Pittsfield,    . 

7 

2.0 

Maiden, 

3 

0.6 

New  Bedford, 

20 

1.9 

Lynn, 

6 

0.6 

Fall  River, 

! 

22 

1.8 

Somerville, 

5 

0.6 

Haverhill,  . 

7 

1.5 

Melrose, 

1 

0.6 

Beverly, 

3 

1.5 

Quincy, 

2 

0.6 

Springfield, 

14 

1.5 

Everett, 

2 

0.6 

Lawrence,  . 

12 

1.4 

Brockton,    . 

3 

0.5 

North  Adams, 

3 

1.4 

Cambridge, 

5 

0.5 

Salem, 

6 

1.3 

Waltham,    . 

1 

0.4 

Gloucester, 

3 

1.2 

Worcester,  . 

5 

0.3 

Chelsea, 

4 

1.1 

Taunton,    . 

1 

0.3 

Lowell, 

12 

1.1 

Fitchburg,  . 

0 

- 

Holyoke,     . 

6 

1.0 

Marlborough, 

0 

- 

Boston, 

57 

0.8 

Medford,     . 

0 

- 

Newton, 

3 

0.7 

Northampton, 

0 

- 

Chicopee,    . 

o 

0.7 

Death  rate  for  the  above  33  cities,  1912,  0.9. 
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Following  is  a  condensed  summary  from  the  report  of  1900,  from 
■which  it  can  be  seen  that  a  decided  and  continuous  improvement  in  th'3 
death-rate  from  typhoid  fever  is  taking  place:  — 


Death-rates  from  Typhoid  Fever  per  10,000,  1871-1912,  Massachusetts. 


1871-75 8.2 

1876-80 4.2 

1881-85, 4.1 

1886-90, 4.6 

1891-95 3.4 


1896-1900 2.6 

1901-05 1.9 

1906-10, 1.4 

1911 9 

1912 8 


For  the  entire  State  the  death-rates  from  this  cause  in  1901,  1902, 
1903,  1904,  1905,  1906,  1907,  190S,  1909,  1910,  1911  and  1912  were, 
respectively,  1.95,  1.83,  1.75,  1.75,  1.73,  1.57,  1.26,  1.65,  1.23,  1.22,  .88 
and  .76  per  10,000  inhabitants. 

The  highest  death-rates  from  this  cause  among  the  cities  appear  to  have 
occurred  in  Newburyport  (2.7),  Pittsfleld  (2.0),  New  Bedford  (1.9) 
and  Fall  River  (1.8)  ;  and  the  lowest  occurred  in  Worcester  (0.3)  and 
Taunton  (0.3).  Fitchburg  reported  31  cases  of  typhoid  fever,  Marl- 
borough 2  cases,  Medford  12  cases  and  Northampton  6  cases,  with  no 
deaths. 

Diphtheria. 
The  following  table  shows  the  deaths  and  death-rates  from  diphtheria 
by  five-year  periods  from  1876  to  1910,  and  for  the  years  1911  and  1912. 


Deaths  and  Death-rates  from  Diphtheria  per  10,000,  1876-1912,  Massachusetts. 


Years. 

Deaths. 

Death- 
rates. 

Years. 

Deaths. 

Death- 
rates. 

1876-80 

1881-85 

1886-90 

1891-95 

1896-1900, 

13,676 
8,944 
8,857 
7,652 
6,331 

15.8 
9.5 
8.4 
6.4 
4.7 

1901-05 

1906-10 

1911 

1912 

4,259 

3,615 

563 

473 

2.9 
2.3 
1.6 
1.3 

Further  and  more  definite  information  relative  to  diphtheria  may  be 
found  in  that  portion  of  the  report  which  relates  to  the  production  and 
distribution  of  antitoxin. 
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Other  Preventable  Diseases. 
The  following  table  presents  the  deaths  and  death-rates  from  measles, 
scarlet  fever,  dysenter}r,  cholera  infantum,  and  whooping  cough  for  the 
period  of  forty-seven  years,  1866-1912  :  — 


Deaths  and  Death-rates  in  Massachusetts  per  10,000  Living  from  Certain  Infective 
Diseases  by  Five-year  Periods,  1866-1910,  and  for  the  Years  1911  and  1912. 


Measles. 

Scarlet 
Fever. 

Dysentery. 

Cholera 

Infantum. 

WHOOHNG 

Cough. 

a 

1 
S 

5 

Q 

o 

G 

d 
a 

P 

03 

O 

a 

m 

V. 

u 

o 
Q 

o 

Q 

a 

Q 

3 

Q 

1 
J: 

"c? 
o 

Q 

1866-70 

1,081 

1.6 

4,670 

6.8 

3,244 

4.7 

6,943 

10.1 

1,481 

2.1 

1871-75, 

1,133 

1.4 

6,782 

8.6 

2,191 

2.8 

12,453 

15.8 

1,561 

2.0 

1876-80, 

742 

.9 

3,517 

4.1 

2,366 

2.7 

9,054 

10.5 

1,493 

1.7 

1881-85, 

1,007 

1.1 

2,504 

2.7 

1,601 

1.7 

9,894 

10.5 

1,213 

1.3 

1886-90, 

1,089 

1.0 

1,810 

1.7 

1,276 

1.2 

10,904 

10.3 

1,421 

1.3 

1891-95, 

815 

.7 

2,857 

2.4 

1,083 

.9 

13,426 

11.2 

1,445 

1.2 

1896-1900, 

948 

.7 

1,358 

1.0 

1,434 

,1.1 

11,865 

8.9 

1,465 

1.1 

1901-1905, 

1,090 

.7 

1,463 

1.0 

970 

.7 

13,245 

9.1 

1,401 

1.0 

1906-1910, 

1,099 

.7 

1,302 

.8 

995 

.6 

14,511 

9.2 

1,473 

.9 

1911,   . 

158 

.5 

184 

.5 

148 

.4 

3,275 

9.5 

292 

.9 

1912,    . 

286 

.8 

118 

.3 

111 

.3 

3,180 

9.0 

225 

.6 

The  deaths  from  cerebro-spinal  meningitis  were  138,  a  decrease  from 
the  number  of  deaths  recorded  in  1911,  and  represented  a  death-rate  of 
.39  per  10,000  living.    In  1911  the  death-rate  was  .42. 

There  were  27  deaths  from  tetanus  during  the  year,  3  from  mycosis, 
2  from  malignant  pustule  or  charbon  (anthrax),  5  from  pellagra  and 
1  from  leprosy. 
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Keturns  of  Disease  and  Mortality. 


The  statistical  information  relating  to  disease  and  mortality  which  has 
been  received  by  the  Board  during  each  year,  either  through  the  medium 
of  voluntary  returns  or  in  consequence  of  legal  requirements,  has,  in  the 
recent  reports  of  the  Board,  been  presented  under  four  different  heads  or 
groups.  Since  1902,  this  series  of  statistics  has  been  condensed  as  much 
as  can  be  done  consistently  with  a  clear  and  intelligent  method  of  pres- 
entation. 

These  summaries  are  defined  as  follows:  — 

I.  The  Weekly  Mortality  Keturns.  —  These  consist  of  the  reports  of 
deaths,  which  are  made  up  weekly  and  are  sent  to  the  office  of  the  State 
Board  by  the  registration  officials  of  cities  and  towns.  They  serve  prin- 
cipally to  show  the  seasonal  prevalence  of  each  of  the  chief  infective 
diseases,  and  the  mortality  of  children  under  five  years  old,  in  weekly 
periods.  Beginning  with  the  year  1875,  this  series  of  statistics  has  been 
annually  reported  (see  page  475  of  report  for  that  year),  and  was  first 
published  as  a  summary  in  the  report  of  1883. 

II.  The  Reports  of  Certain  Infective  Diseases,  —  Diphtheria,  Scarlet 
Fever,  Typhoid  Fever  and  Measles.  —  These  are  obtained  from  the  re- 
ports of  local  boards  of  health  forwarded  during  1912  to  the  State  Board 
as  cases  arose.  By  comparing  the  numbers  of  reported  cases  with  the 
reported  deaths,  the  mean  fatality  of  each  disease  in  the  places  from 
which  the  reports  are  made  is  obtained  with  a  reasonable  degree  of 
accuracy. 

III.  Reports  of  Cities  and  Towns,  made  under  the  Provisions  of 
Chapter  75,  Section  52,  of  the  Revised  Laws.  —  By  this  act  each  local 
board  of  health  is  required  to  report  to  the  State  Board  every  case  of 
"  disease  dangerous  to  the  public  health  "  which  is  reported  to  the  local 
board.  A  digest  of  these  reports  is  presented  in  Summary  No.  III.  This 
summary  was  first  published  in  the  report  of  1893,  page  639. 

IV.  Annual  Reports  made  under  the  Provisions  of  Chapter  15,  Sec- 
tion 12,  of  the  Revised  Laws.  —  The  full  reports  of  deaths  occurring  in 
each  city  and  town  having  over  5,000  inhabitants  comprise  another  series 
of  returns,  which  are  summarized  in  No.  IV.  The  population  of  these 
cities  and  towns,  as  estimated  in  1912,  constituted  about  89  per  cent,  of 
the  total  population  of  the  State.  These  reports  are  made  under  the  re- 
quirements of  the  following  statute :  — 
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In  each  city  and  town  having  a  population  of  more  than  five  thousand 
inhabitants,  as  determined  by  the  last  census,  at  least  one  member  of  said 
board  shall  be  a  physician,  and  the  board  shall  send  an  annual  report  of  the 
deaths  in  such  town  to  the  state  board  of  health.  The  form  of  such  reports 
shall  be  iDrescribed  and  furnished  by  the  state  board  of  health.  (Revised 
Laws,  chapter  75,  section  12.) 

This  summary  was  first  presented  in  the  report  of  1894. 

Note.  —  A  supply  of  the  postal  cards,  necessary  for  the  reporting  of  vol- 
untary mortality  returns  such  as  are  required  for  the  data  presented  in  Sec- 
tion I.  of  the  following  summary,  will  be  forwarded  to  the  registration 
officers  of  any  city  or  town  who  are  willing  to  contribute  the  necessary  in- 
formation. 

Postal  cards  are  also  sent  to  all  boards  of  health  in  the  State,  for  the  pur- 
pose of  aiding  them  to  comply  with  the  provisions  of  chapter  75,  section  52, 
of  the  Revised  Laws,  relative  to  the  reporting  of  diseases  dangerous  to  the 
public  health  to  the  State  Board  immediately  after  reports  of  the  same  are 
received  by  the  local  board. 

Annual  blank  forms  are  also  sent  to  each  local  board  of  health  in  cities 
and  towns  having  over  5,000  inhabitants,  for  the  return  of  such  information 
as  is  called  for  by  the  provisions  of  chapter  75,  section  12,  of  the  Revised 
Laws. 

I. 

The  Weekly  Mortality  Returns. 

In  the  following  summary,  the  voluntary  reports  of  deaths  received  at 
the  close  of  each  week  from  the  city  registrars,  town  clerks  and  boards 
of  health  of  the  cities  and  towns  are  epitomized  for  the  year  ended  Dec. 
31,  1912.  The  chief  value  of  this  abstract  consists  in  the  fact  that  it 
presents  a  continuous  history  of  the  mortality  from  certain  specified 
diseases  from  week  to  week  throughout  the  year. 

This  weekly  report  has  been  published  in  the  Boston  Medical  and 
Surgical  Journal  every  week  for  a  period  of  twenty-five  years  or  more, 
and  also  in  a  publication  of  the  Board,  a  weekly  bulletin,  since  and  in- 
cluding 1883.1 

These  returns  are  necessarily  incomplete,  since  they  are  voluntary  and 
consequently  embrace  the  statistics  of  only  a  portion  of  the  population, 
the  reporting  places  being  chiefly  the  cities  and  large  towns. 

The  population  of  the  cities  and  towns  contributing  to  these  returns 
during  the  year  was  2,561,713,  or  76  per  cent,  of  the  total  population. 


1  The  bulletin  was  changed  from  a  weekly  to  a  monthly  publication  in  January,  1906. 
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The  following  items  are  embraced  in  this  summary: 


Total  deaths  reported  for  each  week. 

Deaths  of  children  under  five  years. 

Deaths  from  acute  lung  diseases. 

Deaths  from  tuberculosis,  pulmon- 
ary. 

Deaths  from  tuberculosis  other  than 
pulmonary. 

Deaths  from  diphtheria. 

Deaths  from  typhoid  fever. 

Deaths  from  measles. 

Deaths  from  eerebro-spinal  menin- 
gitis. 


Deaths   from   meningitis   other   than 

eerebro-spinal. 
Deaths  from  whooping  cough. 
Deaths  from  scarlet  fever. 
Deaths  from  erysipelas. 
Deaths  from  influenza. 
Deaths  from  anterior  poliomyelitis. 
Deaths  from  tetanus. 
Deaths  from  diarrhceal  diseases. 
Deaths  from  puerperal  fever. 


The  following  table  contains  a  summary  of  the  statistics  compiled  from 
these  weeklv  returns  of  mortality :  — 
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Condensed  Statistics  embracing  the  Total  Deaths,  Deaths  under  Fire  Years,  and 
Deaths  from  Certain  Cause*  in  Reporting  Cities  and  Towns  of  Massachusetts 
for  the  Year  ending  Dec.  31,  191.2. 


Deaths. 


Average 
Number 
of  Deaths 
in  Each 
Week. 


Percent- 
age of 
Total 
Mortality. 


Death-rate 
per  1,000 

of 
Reporting 
Population. 


Total  deaths, 

Deaths  under  five  years 

Deaths  from  acute  lung  diseases. 

Deaths  from  tuberculosis,  pulmonary, 

Deaths  from  tuberculosis  other  than  pulmonary, 

Deaths  from  diphtheria 

Deaths  from  typhoid  fever,  .... 

Deaths  from  measles, 

Deaths  from  cerebro-spinal  meningitis, 

Deaths  from  meningitis  other  than  cerebro-spinal, 

Deaths  from  whooping  cough,     .... 

Deaths  from  scarlet  fever 

Deaths  from  erysipelas,        ..... 

Deaths  from  influenza, 

Deaths  from  anterior  poliomyelitis,     .         .     •    . 

Deaths  from  tetanus, 

Deaths  from  diarrhceal  diseases, 

Deaths  from  puerperal  fever,       .... 


39,098 

752 

100.00 

10,969 

211 

28.06 

4,990 

96 

12  76 

2,979 

57 

7.62 

562 

11 

1  44 

382 

7.3 

.97 

209 

4. 

.53 

252 

4.8 

.64 

128 

2  4 

.33 

26 

.5 

.07 

171 

3.3 

44 

96 

1.8 

.25 

100 

1.9 

.26 

67 

1.3 

.17 

.27 

.5 

.07 

4 

.08 

.01 

2,250 

43 

5.75 

106 

2 

.27 

15.26 
4.28 
1  95 
1  16 

.22 

.15 

.08 

.10 

.05 

.01 

.07 

.04 

.04 

.03 

.01 

.0016 

.88 

.04 


II. 

Fatality  of  Certain  Infective  Diseases. 
Since  the  year  1891  the  following  statistics  relative  to  the  fatality  of 
certain  diseases  have  been  gathered  from  the  published  reports  of  local 
boards  of  health.  Until  the  passage  of  the  law  in  1893  this  was  the  only 
source  from  which  figures  could  be  obtained  on  which  to  base  the  fatality 
of  diseases  as  compared  with  cases.  "When  the  law  (chapter  302,  Acts 
of  1893)  requiring  local  boards  of  health  to  report  all  cases  of  contagious 
diseases  to  the  State  Board  of  Health  first  went  into  effect  very  few 
returns  were  made,  and  it  was  not  until  after  public  notice  had  been 
given  by  the  State  Board  to  every  board  of  health  throughout  the  State 
that  these  returns  came  in  with  any  regularity.  The  practice  by  the 
local  boards  of  health  of  reporting  cases  of  contagious  diseases  is  now  so 
well  established,  and  the  returns  are  so  complete,  it  is  no  longer  deemed 
necessary  to  continue  the  former  method  of  basing  the  fatality  of  certain 
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contagious  diseases  on  the  figures  obtained  through  the  annual  reports 
of  local  boards,  but,  instead,  to  make  use  of  the  more  complete  returns 
as  received  from  day  to  day  at  this  office. 

The  diseases  embraced  in  this  summary  in  1912  are  diphtheria,  scarlet 
fever,  typhoid  fever  and  measles. 

The  tabular  list  of  cities  and  towns  is  omitted  in  this  report.  The 
summary  of  the  figures  for  1912  is  as  follows:  — 


Reported  cases  of  diphtheria  for  the  State, 
Registered  deaths  from  diphtheria,     . 
Fatality   (per  cent.), 

Reported  eases  of  scarlet  fever  for  the  State, 
Registered  deaths  from  scarlet  fever,  . 
Fatality   (per  cent.), 

Reported  cases  of  typhoid  fever  for  the  State, 
Registered  deaths  from  typhoid  fever, 
Fatality   (per  cent.),    .... 

Reported  cases  of  measles  for  the  State, 
Registered   deaths   from   measles, 
Fatality    (per  cent.),   .... 


5,433 
473 

8.7 

5,633 

118 
2.1 

2,088 
269 
12.9 

22,423 
286 
1.3 


The  following  table  presents  the  summary  of  these  statistics  for  the 
twenty-two  years,  1891-1912 :  — 


Reported  Cases  of  Infective  Diseases  in  Massachusetts. 
Diphtheria. 
[Pre- Antitoxin  Period.] 


1891. 


1892. 


1893. 


1894. 


Total. 


Reported  cases, 

Deaths,   . 

Fatality  (per  cent.), 


2,444 

575 

23.5 


3,033 


29.2 


2,919 

926 

31.7 


4,936 
1,376 
27.9 


13,332 
3,768 
28.3 


Diphtheria. 
[Antitoxin  Period.] 


1911. 


1912. 


Total. 
1895-1912. 


Reported  cases, 

Deaths, 

Fatality  (per  cent.), 


563 
8.0 


5,433 
473 
8.7 


133,611 

14,554 

10.9 
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Reported  Cases  of  Infective  Diseases  in  Massachusetts  —  Concluded. 

Scarlet  Fever. 


1911. 

1912. 

Total 
1891-1912. 

Reported  cases, 

Deaths, 

Fatality  (per  cent.), 

6,173 
184 
3.0 

5,533 
118 
2.1 

124,094 
5,771 

4.7 

Typhoid  Fever. 


Reported  cases, 

Deaths, 

Fatality  (per  cent.). 


57,195 
9,436 
16.5 


Measles. 


Reported  cases, 

Deaths, 

Fatality  (per  cent.), 


16,094 
158 
1.0 


In  the  foregoing  tables  the  statistics  relating  to  diphtheria  have  been 
arranged  in  two  periods,  which  may  properly  be  called  the  pre-antitoxin 
and  the  antitoxin  periods,  since  antitoxin  came  into  general  use  in  the 
State  about  the  beginning  of  the  year  1895.  For  the  latter  period  the 
figures  for  1911  and  1912  are  given  and  the  total  for  the  eighteen  years 
1895  to  1912,  inclusive.  The  mean  fatality  in  the  former  period  (1891- 
1894)  was  28.3  per  cent,  (ratio  of  deaths  to  cases),  and  in  the  latter 
period  (1895-1912)  it  was  10.9  per  cent.,  or  less  than  half  as  large. 

III. 

Official  Keturns  of  Notified  Diseases  Dangerous  to  the  Public 
Health  for  the  Year  ended  Dec.  31,  1912. 
The  figures  presented  in  the  following  summary  are  those  of  the  offi- 
cial returns  of  diseases  "  dangerous  to  the  public  health,"  made  to  the 
State  Board  of  Health  during  the  year  ended  Dec.  31,  1912,  under  the 
provisions  of  chapter  75  of  the  Eevised  Laws.  In  this  act  no  disease  is 
specified  as  being  "  dangerous  to  the  public  health "  except  smallpox. 
Hence  the  State  Board  deemed  it  necessary  to  indicate  the  diseases 
which  should  be  included  in  the  meaning  of  the  term  "  dangerous  to  the 
public  health."  They  are  the  following:  actinomycosis,  anterior  polio- 
myelitis, Asiatic  cholera,  cerebro-spinal  meningitis,  diphtheria,  glanders, 
leprosy,    malignant   pustule,    measles,    ophthalmia    neonatorum,    scarlet 
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fever,    smallpox,    tetanus,    trachoma,    trichinosis,    tuberculosis,    typhoid 
fever,  typhus  fever,  varicella,  whooping  cough,  yellow  fever. 

The  whole  number  of  cases  of  infective  diseases  reported  to  the  Board 
in  the  year  ended  Dec.  31,  1912,  under  the  provisions  of  this  act,  was 
53,244,  which  was  divided  chiefly  as  follows :  — 


Reported  cases  of  smallpox, 

Reported  cases  of  scarlet   fever, . 

Reported  cases  of  diphtheria, 

Reported  cases  of  typhoid  fever, 

Reported  cases  of  measles, . 

Reported  cases  of  eerebro-spinal  meningitis, 

Reported  cases  of  anterior  poliomyelitis,    . 

Total, 


220 

5,633 

5,433 

2,088 

22.423 

202 

169 


36,168 


The  summary  for  the  nineteen  years  and  four  months,  1893-1912,  is 
as  follows :  — 


Report  Cases  of  - 

o 
a, 

B 

02 

.5 

0. 

s 

> 

O 
ft 

-a 
'5 

JS 

a 
>> 

H 

03 

S 

.22 

7  a 

i     Q> 

ja 

2 

o 

U 

o 

~3 
to  . 

u'S 
OS 
•r"  o 
o  >> 

< 

5 
o 

1893  (four  months  only),     . 

35 

2,914 

1,109 

1,525 

1,503 

- 

- 

7,086 

1894 

181 

6,731 

4,178 

2,372 

2,133 

- 

- 

15,595 

1895, 

1 

6,194 

7,806 

2,438 

4,868 

- 

- 

21,307 

1896, 

5 

3,801 

8,515 

2,637 

6,362 

21,320 

1897, 

18 

5,495 

7,613 

2,104 

12,695 

1 

- 

27,925 

1898, 

10 

3,667 

3,980 

2,196 

4,478 

- 

- 

14,331 

1899, 

105 

5,349 

7,134 

2,776 

12,355 

- 

- 

27,719 

1900, 

104 

6,396 

12,641 

2,967 

10,507 

- 

- 

32,615 

1901, 

773 

4,356 

9,793 

2,689 

9,398 

- 

- 

27,009 

1902, 

2,314 

4,613 

7,036 

2,721 

17,249 

- 

- 

33,933 

1903, 

422 

5,877 

6,888 

2,955 

9,430 

- 

- 

25,572 

1904, 

100 

4,100 

6,772 

2,605 

12,511 

- 

- 

26,088 

1905  (11  months), 

44 

3,594 

5,059 

2,794 

6,107 

455 

- 

18,053 

1906  (Dec.  1,  1905- Nov.  30, 

1906). 
1907, 

35 
164 

5,162 
7,860 

7,967 
9,098 

3,093 
2,350 

17,048 
5,688 

291 

428 

_ 

33,596 
25,588 

1908,     

16 

7,833 

8,939 

3,639 

21,745 

205 

- 

42,377 

1909  (Dec.  1,  1908-Dec.  31, 

1909). 
1910,     

21 
156 

8,036 
7,882 

8,795 
7,390 

2,945 
3,452 

15,857 
18,794 

143 
153 

654 

35,797 
38,481 

1911,     

11 

6,173 

6,998 

2,238 

16,094 

150 

232 

31,896 

1912,     

220 

5,633 

5,433 

2,088 

22,423 

202 

169 

36,168 

To 

.al 

4,735 

111,666 

143,144 

52,584 

227,245 

2,027 

1,055 

542,456 
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Cases  of  Infective  Disease*  reported  to  the  State  Board  of  Health  by  Mohths  for 
the  Year  ended  Dec.  31,  1912. 


Month*. 

Small- 
pox. 

Scarlet 
Fever. 

Diph- 
theria. 

Typhoid 
Fever. 

Measles. 

Cerebro- 
spinal 

Meningitis. 

Anterior 
Polio- 
myelitis. 

January, 

11 

653 

541 

86 

1,822 

12 

7 

February, 

18 

569 

523 

78 

2,362 

12 

3 

March, 

4 

586 

416 

77 

2,906 

27 

8 

April,    . 

100 

504 

347 

92 

3,400 

35 

5 

May,     . 

13 

421 

394 

128 

3,764 

24 

15 

June,    . 

24 

254 

349 

164 

2,748 

15 

12 

July,     . 

7 

174 

299 

178 

1,063 

16 

34 

August, 

5 

169 

303 

313 

320 

11 

28 

September, 

3 

229 

370 

348 

190 

12 

25 

October, 

26 

447 

550 

323 

570 

13 

21 

November, 

6 

577 

722 

165 

1,165 

12 

10 

December, 

3 

1,050 

619 

136 

2,113 

13 

1 

Totals, 

220 

5,633 

5,433 

2,088 

22,423 

202 

169 

The  following  table  is  introduced  for  the  purpose  of  facilitating  the 
comparison  of  the  seasonal  prevalence  of  the  diseases  named  in  the  table, 
in  different  years.  By  means  of  the  method  employed,  the  errors  due 
to  the  difference  in  the  length  of  the  months  are  eliminated.  The  figures 
should  be  read  as  follows:  for  example,  the  mean  daily  number  of  re- 
ported cases  of  diphtheria  throughout  the  year,  Jan.  1,  1912,  to  Dec.  31, 
1912,  was  14.8;  of  scarlet  fever,  15.4;  of  typhoid  fever,  5.7;  and  of 
measles,  61.3.  During  the  month  of  January  the  mean  daily  number 
of  reported  cases  of  these  diseases  was:  for  diphtheria,  17.5;  scarlet  fever, 
21.1;  typhoid  fever,  2.8;  and  for  measles,  58.8  (see  columns  marked  A). 
Assuming  a  standard  of  10  as  a  daily  mean  throughout  the  year  for  each 
disease,  the  ratios  for  January  were  as  follows:  diphtheria,  11.8;  scarlet 
fever,  13.7;  typhoid  fever,  4.9;  and  measles,  9.6  (see  columns  marked 
B).  So  that  for  each  10  cases  of  diphtheria  reported  as  a  daily  mean 
throughout  the  year  ended  Dec.  31,  1912,  there  were  11.8  in  January, 
12.2  in  February,  9.1  in  March,  etc. 

From  this  table  it  appears  that  the  maximum  prevalence  of  diphtheria 
was  in  November  and  the  minimum  in  July.  January,  February,  Octo- 
ber and  December  were  also  above  the  mean  in  intensity  of  prevalence. 

The  prevalence  of  scarlet  fever  was  above  the  mean  in  Januar}%  Febru- 
ary, March,  April,  November  and  December,  and  below  it  in  the  remain- 
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ing  months.  The  maximum  occurred  in  December  and  the  minimum  in 
July  and  August. 

Typhoid  fever  was  below  the  mean  in  the  intensity  of  its  prevalence  in 
the  months  of  January,  February,  March,  April,  May,  June,  November 
and  December,  the  maximum  occurring  in  September. 

The  prevalence  of  measles  was  above  the  mean  in  the  months  of  Febru- 
ary, March,  April,  May  and  June,  and  below  it  in  the  remaining  months, 
the  maximum  occurring  in  May  and  the  minimum  in  September. 


Certain  Infective  Diseases.  — 

Seasonal  Intensity  of  Prevalence. 

Diphtheria. 

Scarlet  Fever.   ' 

Typhoid  Fever. 

M 

EASEES. 

1912. 

1911. 

1912. 

1911. 

1912. 

1911. 

1912. 

1911. 

A 

B 

B 

A 

B 

B 

A 

B 

B 

A 

B 

B 
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P 

January, 

17.5 

11.8 

20.1 

21.1 

13.7 

13.4 

2.8 

4.9 

5.2 

58.8 

9.6 

8.8 

February, 

1S.0 

12.2 

10.9 

19.6 

12.7 

14.2 

2.7 

4.7 

5.1 

81.4 

13.3 

10.7 

March,     . 

13.4 

9.1 

9.2 

18.9 

12.3 

14.6 

2.5 

4.4 

5.9 

93.7 

15.3 

14.7 

April, 

11.6 

7.8 

9.1 

16.8 

10.9 

13.2 

3.1 

5.4 

4.4 

113.3 

18.5 

20.3 

May, 

12.7 

8.6 

7.9 

13.6 

8.8 

12.6 

4.1 

7.2 

5.6 

121.4 

19.8 

24.9 

June, 

11.6 

7.8 

10.3 

8.5 

5.5 

8.2 

5.5 

9.6 

6.2 

91.6 

14.9 

16.8 

July, 

9.6 

6.5 

5.3 

5.6 

3.6 

4.6 

5.7 

10.0 

9.8 

34.3 

5.6 

6.2 

August,    . 

9.7 

6.6 

5.9 

5.5 

3.6 

4.0 

10.1 

17.7 

18.4 

10.3 

1.7 

1.7 

September, 

12.3 

8.3 

8.2 

7.6 

4.9 

5.9 

11.6 

20.4 

24.9 

6.3 

1.0 

1.2 

October,  . 

17.7 

12.0 

11.4 

14.4 

9.4 

9.1 

10.4 

18.2 

17.0 

18.4 

3.0 

2.2 

November, 

24.1 

16.3 

10.3 

19.2 

12.5 

10.4 

5.5 

9.6 

11.1 

38.8 

6.3 

4.4 

December, 

20.0 

13.5 

11.4 

33.9 

22.0 

10.5 

4.4 

7.7 

7.0 

68.2 

11.1 

8.0 

Mean, 

14.8 

10.0 

10.0 

15.4 

10.0 

10.0 

5.7 

10.0 

10.0 

61.3 

10.0 

10.0 
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Cases  of  Infective  Diseases  reported  to  the  State  Board  of  Health  from  306  Cities 
and  Towns  for  the  Year  ended  Dec.  31,  191  %. 
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Abington 

1 

172 

1 

- 

9 

- 

- 

33 

9 

- 

Acton,    . 

5 

109 

30 

2 

- 

- 

- 

6 

36 

- 

Acushnet, 

4 

23 

6 

1 

- 

- 

- 

8 

2 

- 

Adams, 

27 

2 

3 

8 

12 

- 

- 

2 

1 

1 

Agawam, 

5 

2 

'J 

- 

1 

- 

- 

- 

- 

5 

Alford, 

1 

Ameabury,    . 

5 

3 

7 

4 

15 

- 

- 

- 

6 

1 

Amherst, 

1 

42 

5 

- 

6 

- 

- 

20 

- 

1 

Andover, 

5 

3 

8 

6 

5 

- 

- 

- 

1 

- 

Arlington, 

24 

29 

34 

2 

18 

1 

9 

6 

2 

- 

Ashburnhain, 

- 

- 

2 

- 

- 

- 

- 

- 

- 

- 

Ashby,  . 

- 

3 

- 

1 

- 

- 

- 

- 

- 

- 

Ashfield, 

- 

- 

- 

1 

2 

- 

- 

- 

- 

- 

Ashland, 

1 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Athol,    . 

9 

5 

14 

1 

6 

1 

- 

- 

13 

- 

Attleborough, 

15 

10 

12 

2 

24 

- 

- 

4 

5 

- 

Auburn, 

- 

14 

4 

1 

- 

- 

- 

- 

- 

- 

Avon,    . 

2 

117 

4 

3 

3 

- 

- 

22 

13 

- 

Ayer,     . 

9 

88 

1 

- 

- 

- 

- 

- 

1 

- 

Barnstable,    . 

16 

59 

4 

- 

4 

- 

- 

4 

6 

- 

Barre,    . 

1 

3 

1 

- 

1 

- 

- 

- 

- 

- 

Becket, 

7 

1 

2 

5 

- 

- 

- 

- 

- 

- 

Bedford, 

2 

64 

1 

- 

- 

- 

- 

- 

- 

- 

Belchertown, 

- 

6 

- 

- 

- 

- 

- 

- 

- 

- 

Bellingham,  . 

- 

- 

1 

- 

- 

- 

- 

- 

- 

- 

Belmont, 

3 

1 

1 

1 

6 

- 

- 

- 

1 

- 

Berkley, 

- 

- 

3 

- 

- 

- 

- 

- 

- 

- 

Berlin,  . 

- 

2 

- 

2 

3 

- 

- 

- 

- 

- 

Beverly, 

17 

35 

34 

19 

23 

1 

1 

5 

8 

- 

Billerica, 

- 

18 

15 

- 

- 

- 

- 

1 

- 

- 

Blackstone, 

9 

1 

6 

2 

5 

- 

- 

- 

- 

- 

Blandford,     . 

- 

- 

- 

2 

- 

- 

- 

- 

1 

1 

Bolton, 

1 

- 

- 

- 

- 

- 

- 

- 

- 

- 
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Cases  of  Infective  Diseases,  etc.  —  Continued. 
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Boston, 

1,548 

5,621 

1,157 

476 

3,300 

63 

8 

1,156 

1,502 

19 

Bourne, 

4 

3 

- 

- 

- 

- 

- 

1 

1 

- 

Boxborough, 

3 

18 

3 

3 

- 

- 

- 

- 

- 

- 

Boxford, 

- 

1 

- 

- 

1 

- 

- 

- 

- 

- 

Boylston, 

- 

- 

4 

- 

2 

- 

- 

- 

2 

- 

Braintree, 

10 

35 

13 

6 

13 

- 

- 

25 

29 

1 

Brewster, 

- 

59 

Bridgewater, . 

3 

78 

5 

5 

55 

- 

- 

- 

19 

- 

Brimfield, 

- 

2 

4 

- 

- 

- 

- 

- 

- 

- 

Brockton, 

49 

1,245 

78 

45 

180 

2 

- 

193 

57 

1 

Brookfield,    . 

- 

- 

1 

2 

- 

- 

- 

- 

- 

- 

Brookline, 

77 

203 

30 

19 

38 

- 

- 

23 

39 

- 

Buckland, 

2 

- 

- 

2 

- 

- 

- 

- 

- 

- 

Cambridge,  . 

269 

1,023 

161 

56 

271 

5 

- 

91 

209 

2 

Canton, 

2 

18 

- 

1 

17 

- 

- 

9 

6 

- 

Carlisle, 

2 

12 

1 

- 

- 

- 

- 

- 

- 

- 

Carver, 

- 

5 

1 

1 

- 

- 

- 

- 

- 

- 

Charlemont, 

- 

2 

1 

- 

- 

- 

- 

- 

- 

- 

Chatham, 

- 

2 

Chelmsford, 

14 

4 

16 

17 

- 

- 

- 

- 

- 

1 

Chelsea, 

47 

434 

42 

24 

103 

- 

5 

15 

63 

1 

Cheshire, 

- 

- 

- 

1 

- 

- 

- 

- 

- 

1 

Chester, 

4 

1 

Chesterfield, 

- 

3 

- 

- 

- 

- 

- 

1 

1 

- 

Chicopee, 

30 

185 

35 

31 

29 

1 

- 

17 

5 

1 

Clarksburg,  . 

1 

Clinton, 

12 

551 

9 

3 

30 

- 

1 

1 

- 

- 

Cohasset, 

- 

11 

10 

1 

6 

- 

- 

8 

- 

- 

Colrain, 

- 

4 

3 

1 

- 

- 

- 

- 

7 

- 

Concord, 

3 

225 

2 

3 

10 

- 

- 

14 

21 

- 

Conway, 

1 

1 

Cummington, 

8 

Dalton, 

23 

1 

5 

1 

2 

- 

- 

- 

4 
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Swansea, 

10 

12 

10 

6 

2 

- 

9 

- 

3 

- 

Taunton, 

31 

45 

30 

10 

85 

- 

- 

37 

10 

4 

Templeton,    . 

3 

4 

5 

1 

7 

- 

- 

- 

2 

- 

Tewksbury,  . 

- 

11 

3 

- 

5 

- 

- 

- 

- 

- 

Tisbury, 

- 

1 

- 

- 

1 

- 

- 

- 

- 

- 

Topsfield,      . 

1 

2 

1 

- 

- 

- 

- 

- 

- 

- 

Townsend,    . 

1 

7 

7 

2 

- 

- 

- 

- 

- 

Tyngsborough, 

1 

- 

12 

2 

- 

- 

- 

- 

- 

- 

Tyringham, 

1 

- 

- 

- 

- 

- 

- 

- 

- 

- 

Upton,  . 

- 

2 

3 

- 

1 

- 

- 

5 

2 

- 

Uxbridge, 

4 

3 

5 

2 

1 

- 

- 

- 

1 

- 

Wakefield,      . 

13 

11 

24 

4 

- 

- 

- 

- 

- 

- 

Walpole, 

9 

16 

4 

- 

3 

- 

- 

- 

13 

- 

Waltham, 

66 

568 

40 

16 

42 

2 

- 

10 

55 

- 

Ware,     . 

27 

53 

9 

- 

9 

1 

- 

- 

1 

1 

Wareham, 

2 

9 

34 

1 

7 

- 

- 

17 

4 

- 

Warren, 

11 

1 

1 

- 

1 

- 

- 

- 

- 

- 

Washington, 

- 

2 

- 

1 

- 

- 

- 

1 

- 

- 

Watertown,   . 

20 

48 

29 

13 

18 

- 

- 

11 

11 

- 
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Cases  of  Infective  Diseases,  etc.  —  Conclude* 
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i 
1 

-  2_ 
< 

Wayland,       .... 

- 

8 

- 

- 

- 

- 

- 

2 

- 

Webster, 

30 

39 

- 

3 

5 

- 

- 

1 

- 

Wellesley, 

11 

11 

13 

3 

6 

- 

" 

21 

20 

- 

Wellfleet, 

- 

- 

- 

- 

- 

- 

- 

4 

- 

- 

Wendell, 

- 

5 

- 

- 

- 

- 

- 

- 

- 

West  Boylston, 

2 

2 

2 

- 

- 

- 

" 

11 

- 

- 

West  Bridgewater, 

4 

10 

1 

- 

2 

- 

- 

7 

2 

- 

West  Brookfield, 

- 

77 

- 

- 

- 

- 

" 

- 

- 

- 

West  Newbury, 

3 

- 

1 

- 

- 

- 

- 

- 

- 

- 

West  Springfield, 

4 

- 

24 

9 

2 

- 

- 

- 

- 

5 

West  Tisbury, 

- 

- 

2 

- 

- 

- 

- 

2 

2 

- 

Westborough, 

2 

7 

3 

5 

- 

- 

- 

- 

- 

- 

Westfield, 

19 

67 

21 

15 

24 

- 

- 

15 

8 

S 

West  ford, 

5 

19 

3 

1 

- 

- 

- 

- 

1 

- 

Westhampton, 

- 

- 

- 

- 

- 

- 

" 

- 

- 

1 

Westminster, 

2 

1 

1 

1 

- 

- 

" 

- 

- 

- 

Weston, 

1 

11 

3 

5 

11 

- 

- 

15 

1.' 

- 

Westport, 

2 

1 

5 

9 

3 

2 

" 

- 

7 

- 

West  wood,     . 

2 

4 

- 

- 

- 

- 

" 

- 

- 

- 

Weymouth,    . 

3 

- 

5 

2 

- 

- 

- 

- 

- 

- 

Whately, 

1 

11 

- 

- 

- 

- 

- 

- 

1 

1 

Whitman,     '. 

- 

103 

28 

1 

7 

- 

- 

3 

- 

Wilbraham,   . 

6 

10 

6 

- 

- 

- 

- 

- 

_ 

- 

Williamsburg, 

2 

18 

2 

- 

2 

- 

1 

2 

- 

- 

Williamstown, 

.. 

19 

36 

1 

- 

4 

- 

- 

- 

- 

Wilmington, 

1 

17 

2 

- 

4 

- 

- 

- 

Winehendon, 

22 

8 

- 

- 

3 

- 

- 

- 

- 

- 

Winchester,    . 

1 

169 

5 

4 

6 

1 

- 

o 

5 

- 

Windsor, 

5 

- 

2 

1 

- 

1 

- 

- 

- 

Winthrop, 

2 

42 

15 

8 

12 

- 

2 

38 

21 

" 

Woburn, 

20 

166 

16 

6 

23 

- 

- 

33 

_ 

Worcester, 

452 

406' 

320 

81 

307 

lti 

42 

37 

5 

Worthington, 

- 

- 

- 

1 

- 

- 

- 

_ 

Wrentham,    . 

- 

35 

1 

- 

- 

- 

- 

- 

Totals     . 

5,433 

22,423 

5,633 

2,088 

7,519 

202 

220 

3,112 

3,574 

169 
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Actinomycosis  occurred  in  the  following  place :  — 
Boston, 
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Anthrax  occurred  in  the  following  places :  — 


Boston, 

Dedham, 

Lynn, 

Peabody, 

Worcester, 


Erysipelas  occurred  in  the  following  places: 


Abington,    . 
Brockton,    . 
Erving, 
North  Adams, 
Salem, 
Somerville, 
Swansea,     , 


Impetigo  Contagiosa  occurred  in  the  following  place: 
Salem, 


1 
1 
3 
5 
1 

11 


18 


Leprosy  occurred  in  the  following  places 


Boston, 

New  Bedford, 


Malaria  occurred  in  the  following  places 

Boston, 

Cohasset, 

Dedham, 

Walpole, 

Worcester, 


41 
1 
2 
1 
1 


46 


Xo.  34.] 


DISEASE   AND   MORTALITY 


"23 


Meningitis    other    than    cerebrospinal    occurred    in    the    following 

places :  — 

Avon,          .............  2 

Beverly, 1 

Brockton, 4 

Cambridge, 2 

Everett, 1 

Fall   River, 5 

Haverhill, 4 

Ipswich,      .............  1 

Medford, 2 

New  Bedford, 4 

Newton,       .............  1 

Salem, 3 

Sornerville,          ............  1 

Springfield, 1 

Walpole, 1 

Waltham, 1 

Winthrop,  .............  2 

Worcester, 1 


J7 


Mumps  occurred  in  the  following  places:  — 


Amherst, 

Athol,      x  . 

Auburn. 

Bane. 

Becket, 

Boston, 

Braintree.    . 

Dedham, 

Erving, 

Everett, 

Framingham, 

Great  Barrington. 

Hatfield,     . 

Longineadow, 

Lynn. 

Medford,     . 

Melrose, 

Methuen,     . 

Montague,  . 

Northfield. . 

Quiney, 


1 
1 
2 

1 

9 

311 

I 

o 

.) 

3 
3 

8 
1 
3 
1 
44 
5 
8 
1 
1 
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Somerville, 
West  Boylston, 
Winthrop, . 

Worcester.  . 


445 


Ophthalmia  neonatorum  occurred  in  the  following  places 

Abington.    . 

Acushnet.    . 

Amesbury. . 

Amherst.     . 

Andover. 

Attleborough. 

Auburn, 

Aver. 

Barnstable. 

Bellingham. 

Belmont. 

Beverly. 

Boston. 

BoxborouL'l). 

Bridgewater. 

Brockton.    . 

Brookline.    . 

Cambridge, 

Carver. 

Chelmsford, 

Chelsea. 

Chesterfield. 

Chicopee.    . 

Colrain. 

Concord. 

Danvers. 

Dartmouth. 

Dudley, 

East  Bridgewater, 

Easthampton. 

Everett. 

Fall  River. 

Fitehburg,  , 

Gardner. 

Harvard,     . 

Harwieh,     . 

Haverhill.    . 

Holvoke. 


15 
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Hudson, 

Ipswich, 

Lancaster,  . 

Lawrence,    . 

Leicester,    . 

Leominster, 

Lexington,  . 

Lowell, 

Lunenburg. 

Lynn. 

Maiden, 

Manchester, 

Medford,     . 

Melrose, 

Merrimae,  . 

Milton. 

Montague,   . 

Natiek, 

New  Bedford, 

Newburyport, 

Newton, 

North  Adams, 

North  Andover, 

Northampton, 

Northborough, 

Northbridge, 

Norton, 

Norwell, 

Norwood, 

Peabody, 

Pelham, 

Pittsfield, 

Plymouth, 

Quincy, 

Rehoboth, 

Revere, 

Rockland, 

Rowley, 

Russell, 

Salem, 

Salisbuiw. 

Saugus, 

Sheffield. 

Somerville, 

Springfield, 

Stow,  . 


1 
3 
1 

10 
1 
2 
o 

18 
1 

30 

18 
2 

9 
5 
1 
3 
2 
1 
44 
11 
7 
5 
1 
1 
1 
2 

1 
1 
2 
1 
1 
5 
3 

19 
1 
5 
1 
2 
1 

14 
1 
5 
1 

32 

29 
1 
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Swampscott, 

Swansea, 

Taunton, 

Tewksbury, 

Walthain,    . 

Wareham,   . 

Watertown, 

Wayland,    . 

Webster, 

West  Springfield 

Westfield,    . 

Westford,   . 

Weymouth. 

Whitman,    . 

Wilbraham. 

Wilmington. 

Winchester, 

Winthrop,  . 

Worcester,  . 


Tetanus  occurred  in  the  following  places 

Attleborough, 

Boston, 

Cambridge, 

Clarksburg, 

Cummington, 

Fall  River,  . 

Greenfield,  . 

Haverhill,    . 

Lowell, 

Lynn, 

New  Bedford. 

Newton, 

North  Adams. 

Northampton. 

Pittsfield,    . 

Salem, 

Taunton, 

Watertown. 

Winthrop,  . 

Woburn, 

Worcester.  . 


24 
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Trachoma  occurred  in  the  following  places:  — 


Amherst. 
Beverly, 
Boston, 
Chelsea, 
Haverhill.    . 
Lynn, . 
Salem, 
Springfield, 
Westfield,    . 
Worcester, . 


Trichinosis  occurred  in  the  following  places:  — 

Boston, 

Lynn, 

Medford, 

Melrose,       ......... 

Somerville,  ........ 
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1 
1 
33 
1 
1 
3 
1 
2 
1 
2 

46 


2 
1 
1 

10 


Tuberculosis  other  than  phthisis  occurred  in  the  following  places:  — 

Arlington,  .............  1 

Barnstable, 1 

Belmont,      .............  1 

Boston, 303 

Braintiee.    .............  1 

Brockton 7 

Brookline, 1 

Cambridge,          ....:.......  17 

East  Bridgewater, 1 

Everett, 3 

Fall  River, 15 

Fitchburg, 2 

Haverhill, 14 

Lexington, .          ............  1 

Lowell, 3 

Lynn. ..............  3 

Melrose, 1 

Methuen, 2 

Milford 3 

Xew  Bedford,     : 46 
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Newton, 

North  Adams,     . 

North  Attleborough, 

Pittsfield,    . 

Quincy, 

Salem, 

Somerville. . 

Springfield, 

Swampscott, 

Walpole, 

Wellesley,   . 

Westfield,    . 

Whitman,    . 

Woburn, 

Worcester, . 


List  of  Cities  and  Towns  from  which  no  Reports  were  received. 

1.     Cities. 
None. 

2.     Toivns  having  a  Population  of  More  than  5,000. 
Orange,  1. 


4 
5 
2 
7 
1 
11 
7 
2 

1 
2 
1 
1 
1 
2 

4 


477 


o.     Toicrts  having  a  Population  of  More  than  1,000  but  Less  than  5,000  in 

Each. 


Charlton, 
Grot  on, 
Hadley, 
Hingham, 
Lincoln, 


Nantucket, 
North  Reading, 
Raynbam, 
Rutland, 
Sandwich, 


Wenham, 

West  Stockbridge. 

Yarmouth.  — 13. 


4.     Toivns  having  Less  than  1,000  Inhabitants. 


Bernardston, 

Burlington, 

Chilmark, 

Dover. 

Gay  Head, 

Goshen, 

Gosnold, 

Granby, 

Hancock, 

Hawley, 

Heath, 


Leverett, 

Leyden, 

Lynnfield, 

Mashpee, 

Mendon, 

Monterey, 

Montgomery, 

Mount  Washington, 

New  Ashford, 

Otis, 

Paxton, 


Phillipston, 

Plainfield, 

Prescott, 

Royalston, 

Sandisfield, 

Savoy, 

Shutesbury, 

Tolland, 

Truro, 

Wales, 

Warwick.  — ■  33. 
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A  supply  of  postal  cards  for  the  purpose  of  reporting  infective  dis- 
eases to  the  State  Board  of  Health,  as  required  by  statute,  will  be  for- 
warded to  any  local  board  of  health  on  application  to  the  secretary  of 
the  State  Board,  Room  145,  State  House,  Boston. 


IV. 

Official  Returns  of  Deaths  ix  Cities  and  Large  Towns  |  Revised 

Laws,  Chapter  75,  Section'  12). 

1912. 

In  the  following  summary,  the  statistics  of  deaths  required  by  chapter 
75,  section  12,  of  the  Revised  Laws,  are  presented.  These  statistics  are 
returned  to  the  Board  from  each  city  and  town  which  has,  "  according 
to  the  latest  census,  more  than  five  thousand  inhabitants." 

The  cities  and  towns  which  have  contributed  these  returns  for  the  year 
1912  comprise  practically  the  same  list  as  for  the  year  1911.  This  list 
embraces  all  of  the  33  cities  and  the  towns  having  more  than  5,000  in- 
habitants in  each. 

The  list  for  the  year  1912  includes  110  cities  and  towns,  the  town  of 
Hyde  Park  having  been  annexed  to  the  city  of  Boston  Jan.  1,  1912.  The 
total  estimated  population  of  this  group  of  cities  and  towns  in  1912 
was  3,140,992,  or  about  89  per  cent,  of  the  total  estimated  population 
of  the  State.  Hingham  and  Williamstown  have  again  made  returns, 
although  their  populations  fell  below  5,000  in  1910.  In  addition,  the 
following  towns,  now  near  the  5,000  mark,  have  voluntarily  made  re- 
turns, although  not  required  by  law  so  to  do :  Lexington,  Ludlow,  Mon- 
son  and  AValpole. 

The  whole  number  of  registered  deaths  in  these  cities  and  towns  in 
1912  was  46,090,  and  the  death-rate,  as  calculated  from  the  foregoing 
estimated  population,  was  14.67  per  1,000  of  the  living  population,  that 
of  the  previous  year  having  been  15.25  per  1,000,  and  that  of  1910, 
16.04  per  1,000. 

The  death-rate  for  the  year  1912  was  lower  than  that  of  1911.  and 
considerably  lower  than  the  mean  annual  death-rate  of  the  State  for  the 
fifty  years  ended  Dec.  31,  1900.  which  was  19.22  per  1,000. 

-.  —  The  number  of  deaths  of  males  was  23,62],  or  51.26  per  cent, 
of  the  whole  number  of  deaths  whose  sex  was  known;  and  the  deaths  of 
females  were  22,462,  or  48.74  per  cent.  There  were  7  in  which  the  sex 
was  not  stated  in  the  returns. 

Ages.  —  The  deaths  by  four  groups  of  ages  were  as  follows:  — 
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Ages. 


Deaths,  1912. 


Under  1  year, 
1  to  20  years, 
20  to  50  years, 
50  and  over, 


9,502 
5,398 
10,549 
20,600 


Percentages  of  All  Deaths. 


1912. 


20.64 
11.72 
22.91 
44.73 


1911. 


20.54 
11.83 
23.16 
44.47 


Infant  Mortality. —  The  deaths  of  infants  under  one  year  old  were 
9,502,  or  20.64  per  cent,  of  the  total  mortality,  as  compared  with  20.54 
per  cent,  in  1911.  In  the  year  1900  the  rate  was  23;  that  of  the  five 
years  1908-12,  respectively,  constituted  22.92,  21.63,  22.05,  20.54  and 
20.64  per  cent,  of  the  total  mortality. 

The  deaths  of  children  under  five  years  old  were  12,639,  or  27.4  per 
cent,  of  the  total  mortality,  as  compared  with  27.6  per  cent,  for  the  same 
age  in  1911. 

All  of  the  percentages  in  the  foregoing  table  were  estimated  upon  the 
number  -of  deaths  of  those  whose  ages  were  stated  in  the  returns.  The 
total  number  of  deaths  in  which  the  age  was  not  specified  was  41 ;  in 
1911  it  was  21. 

Still-births.  —  The  number  of  still-births  was  3,163,  and  when  com- 
pared with  the  total  mortality  (still-births  included),  this  was  6.4  per 
cent,  of  the  total  deaths  and  still-births  combined,  the  same  percentage 
being  maintained  as  for  1911. 

Months  and  Quarters.  --The  number  of  deaths  in  each  quarter  of  the 
year  is  shown  in  the  following  table :  — 


First  quarter, 
Second  quarter, 
Third  quarter, 
Fourth  quarter, 
Total,      . 


Deaths,  1912. 

Percentages. 

1912. 

1911. 

12,835 

27.85 

27.38 

10,852 

23.55 

23.73 

11,151 

24.20 

26.67 

11,246 

24.40 

22.22 

"46,084 

100.00 

100.00 

These  percentages  differ  but  little  from  the  mean  of  several  years.  As 
in  1908,  1909,  1910  and  1911.  the  highest  mortality  was  in  the  first 
quarter. 

During  the  forty-year  period  (1856-95)  the  mortality  was  generally 
above  the  mean  in  the  third  quarters  of  the  years  and  below  it  in  the 
other  three  quarters. 
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The  intensity  of  the  seasonal  death-rate  is  more  accurately  shown  in 
the  following  table,  the  method  employed  being  explained  on  page  711 
in  Section  III.  of  these  summaries,  relating  to.  disease  notification.  By 
this  method  the  errors  which  are  due  to  differences  in  the  length  of  the 
months  are  eliminated. 


Deaths  in 
Each  Month. 

Me:  in 

Daily  Deaths 

per  Month, 

1912. 

Centesimal  Ratio. 

Months. 

1912.                    1911. 

January,    ....... 

4,257 

137.3 

109.0 

106.3 

February, 

4,178 

.       144.1 

114.5 

113.9 

March, 

4,400 

141.9 

112.7 

113.0 

April, 

3,928 

130.9 

•    104.0 

107.2 

May, 

3,680 

118.7 

94.3 

98.0 

June, 

3,244 

108.1 

85.9 

80.2 

July, 

3,719 

120.0 

95.3 

125.6 

August, 

3,784 

122.1 

97.0 

98.5 

September, 

3,648 

121.6 

96.6 

92.8 

October,    . 

3,660 

118.1 

93.8 

84.7 

November, 

3,455 

115.2 

91.5 

86.7 

December, 

4,131 

133.3 

105.9 

92.9 

- 

125.9 

100.0 

100.0 

The  figures  in  the  foregoing  table  indicate  a  departure  in  excess  of 
the  mean  death-rate  in  January,  February,  March,  April  and  December, 
while  that  of  the  remaining  months  was  below  the  mean. 

The  mean  maximum  departure  from  the  death-rate  for  each  month 
for  the  period  of  twenty  years  1856-75  was  32.9  per  cent,  in  August,  and 
the  twenty-year  period  1876-95  it  was  20  per  cent,  in  August,  while  that 
of  August,  1912,  was  below  the  mean,  and  those  of  February  and  March, 
the  two  months  in  which  the  death-rates  were  the  highest,  were  respec- 
tively, 1-1.5  and  12.7  per  cent. 

In  the  two  years  having  the  highest  death-rates  in  Massachusetts  in 
the  past  half-century  or  more  (1849  and  1872)  the  maximum  departures 
from  the  yearly  means  were,  respectively,  83.4  per  cent,  in  August,  1849, 
and  40  per  cent,  in  August,  1872.  That  of  January,  1890,  the  month 
in  which  the  epidemic  of  influenza  was  at  its  maximum,  was  43.4  per 
cent,  above  the  mean. 

The  figures  for  1912,  when  compared  with  those  of  earlier  years  in  the 
past  half-century,  show  a  much  greater  uniformity  in  the  seasonal  mor- 
tality, since  serious  epidemics  have  not  prevailed  in  the  State  either  in 
the  past  year  or  in  any  of  the  years  of  the  past  decade. 
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Death-rates  of  Cities  and  Large  Towns.  —  In  Table  II.,  last  column, 
the  death-rates  of  cities  and  towns  having  over  5,000  inhabitants  are 
given.  These  death-rates  are  obtained  by  comparing  the  deaths  in  each 
city*  and  town  with  the  estimated  population.  They  vary  from  a  mini- 
mum of  8.6  in  Maynard  to  21.0  per  1,000  in  Grafton. 

The  following  cities  and  towns  had  death-rates  above  19  per  1,000  in 
1912:  Grafton,  21.0;  Montague,  19.8;  Fairhaven,  19.7;  Hingham,  19.1. 

Of  the  foregoing,  Grafton  and  Montague  had  a  death-rate  above  19 
per  1,000  in  1911. 

The  following  cities  and  towns  had  death-rates  less  than  12  per  1,000 
in  1912:  Danvers,  11.9;  AttlebOrough,  11.8;  Lynn,  11.7;  Chelsea,  11.7; 
Adams,  11.6;  Brockton,  11.5;  Southbridge,  11.4;  Maiden,  11.2;  Quincy, 
11.1;  Whitman,  11.1;  Everett,  ll.O;  Melrose,  10.9:  Winchester,  10.8; 
Hudson,  10.6;  Brookline,  10.6;  Northb ridge,  10.5;  Norwood,  10.4;  Con- 
cord, 10.1;  Walpole,  10.1;  Watertown,  9.9;  Milton,  9.9;  North  Attle- 
borough,  9.2;  Eevere,  9.0;  Bridgewater,  8.7;  Wellesley,  8.7;  Maynard, 
8.6.  Of  these,  Attleborough,  Bridgewater,  Brockton,  Concord,  Danvers, 
Everett,  Melrose,  Milton,  North  Attleborough,  Northbridge,  Norwood, 
Quincy,  Eevere,  Southbridge,  Walpole,  Watertown,  Wellesley,  Whitman 
and  Winchester  had  death-rates  below  12  per  1,000  in  1911. 


Death-rates  of  Certain  Cities  having  a  Population  of  More  than  25,000.  Mean 
Death-rates  of  the  Seven  Census  Years  1S70,  1875,  1880,  1885,  1890,  1895, 
1900,  and  for  1905,  1910,  1911  and  1912. 


Cities. 

Mean 
Death-rates, 
1870,  1875, 
1880,  1885, 
1890,  1895 
and  1900. 

Death-rate, 
1905. 

Death-rate, 
1910. 

Death-rate, 
1911. 

Death-rate, 
1912. 

Boston, 

23.3 

IS. 5 

17.3 

17.1 

16. 21 

Worcester, 

19.5 

17.4 

17.0 

15.7 

16.P 

Fall  River, 

22.8 

20.2 

18.5 

17.5 

15. S 

Lowell, 

21.8 

20.0 

19.8 

17.7 

17.0 

Cambridge, 

19.0 

15.5 

15.4 

16.0 

14.1* 

New  Bedford, 

20.7 

17.2 

18.8 

17.0 

15.4 

Lynn, 

17.4 

16.2 

13.1 

12.5 

11.7 

Springfield, 

19.0 

15.2 

16.7 

15.3 

15.1 

Lawrence, 

21.7 

19.6 

17.7 

16.0 

15.4 

Somerville, 

17.1 

14.0 

13.5 

13.1 

12.2 

1  These  figures  for  Boston,  Chelsea,  Worcester  and  Taunton  include  all  deaths.  By  exclusion  of  deaths 
of  nonresidents  in  Boston  and  deaths  in  public  and  private  institutions  in  the  other  3  cities,  the  death- 
rates  would  be  reduced  to  11.7  in  Chelsea,  14.2  in  Boston,  16.2  in  Taunton  and  14.9  in  Worcester. 
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Death-rate*  of  Certain  Cities  having  a  Population  of  More  than  25,000,  etc. 

Concluded. 


Cities. 

Mean 
Death-rates, 

1870,  1875, 
1880,  1885, 
1890,  1895 
and  1900. 

Death-rate, 
1905. 

Death-rate, 
1910. 

Death-rate, 
1911. 

Death-rate, 
1912. 

Holyoke, 

22.2 

16.3 

17. S 

15.2 

14.7 

Brockton,          .... 

15.3 

12.7 

12.4 

10.9 

11  5 

Maiden 

16.4 

13.3 

13.1 

12.1 

11.2 

Haverhill 

17.2 

15.5 

17.0 

13.9 

14.6 

21.4 

19.5 

15.9 

16.7 

14.5 

Xewton 

14.3 

13.1 

12.2 

11.4 

12.5 

16.4 

13.1 

13.4 

12.8 

12.2 

Taunton,           .... 

19.7 

21.8 

23.4 

20.5 

21. 01 

Everett, 

15.4 

13.9 

11.0 

11.0 

11.0 

17.1 

13.1 

11.7 

11.1 

11.1 

Chelsea 

19.7 

18.4 

18.6 

19.3 

16. 01 

Pitlsfield 

17.5 

16.6 

17.7 

16.6 

16.4 

Waltham,           .... 

15.0 

13.7 

14.0 

13.8 

12.4 

Chicopee,           .... 

20.8 

17.7 

15.4 

14.7 

15.1 

Gloucester 

20.6 

14.8 

16.0 

14.3 

15.0' 

>  These  figures  for  Boston,  Chelsea,  Worcester  and  Taunton  include  all  deaths.  By  exclusion  of  deaths 
of  nonresidents  in  Boston  and  deaths  in  public  and  private  institutions  in  the  other  3  cities,  the  death- 
rates  would  be  reduced  to  11.7  in  Chelsea,  14.2  in  Boston,  16.2  in  Taunton  and  14.9  in  Worcester. 

1  Gloucester  has  been  allowed  to  stand  in  this  list,  although  it  dropped  below  the  25,000  mark  during 
the  five  years  1905-1910. 

Causes  of  Death.  —  In  Table  III.  the  mortality  of  the  cities  and  towns 
embraced  in  this  summary  is  presented  in  absolute  figures,  classified  ac- 
cording to  the  principal  causes  of  death.  The  same  figures  are  again 
presented  in  relative  terms  in  Table  IV.,  for  the  whole  group  of  cities 
and  towns  combined.  Two  sets  of  figures  are  given  in  Table  IV.,  in  one 
of  which  the  mortality  from  each  principal  cause  of  death  is  compared 
with  the  estimated  population  of  the  group  for  1912,  as  well  as  for  each 
of  the  last  five  years,  and  in  the  other  with  the  total  mortality  of  the 
group  of  cities  and  towns. 

By  this  it  appears  that  the  general  death-rate  from  all  causes,  as  shown 
in  the  lower  line  at  the  left  of  the  table.  146.74  per  10,000  living,  or,  as 
usually  stated,  14.67  per  1,000  was  lower  than  that  of  1911,  and  lower 
than  in  the  years  1910,  1909  and  190S,  when  it  was  16.04,  15.92  and 
16.40,  respectively.  The  population  comprised  in  these  returns  consti- 
tutes about  89  per  cent,  of  that  of  the  whole  State. 
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The  decline  in  the  general  death-rate  during  the  year  1912  is  chiefly 
due  to  a  decrease  in  the  relative  number  of  deaths  from  infective  dis- 
eases, more  especially  to  the  gastro-intestinal  diseases  of  infancy  and 
childhood. 

The  death-rate  from  each  of  the  following  causes  was  less  than  that 
of  1911 :  consumption,  scarlet  fever,  smallpox,  diphtheria  and  croup, 
erysipelas,  puerperal  fever,  influenza,  malarial  fever,  typhoid  fever, 
whooping  cough,  anterior  poliomyelitis,  dysentery,  cholera  infantum,  dis- 
eases of  the  brain  and  spinal  cord  and  accident.  That  of  consumption, 
scarlet  fever,  diphtheria  and  croup,  typhoid  fever,  influenza,  dysentery, 
malarial  fever,  cholera  infantum  and  diseases  of  the  brain  and  spinal 
cord  was  also  less  than  the  death-rate  from  each  of  the  same  causes  in 
any  of  the  last  five  years. 

The  following  table,  first  published  in  the  report  of  1899,  presents  the 
combined  death-rale  from  eight  of  the  principal  infective  diseases,  and 
also  shows  that  this  combined  death-rate  in  1912  was  less  than  that  of  any 
of  the  years  embraced  in  this  series  of  reports. 

The  diseases  referred  to  are  consumption,  measles,  scarlet  fever,  diph- 
theria, whooping  cough,  typhoid  fever,  puerperal  fever  and  cholera  in- 
fantum. 

The  combined  death-rate  per  10,000  of  the  population  from  these  eight 
causes  for  the  eighteen  years  (1895-1912)  in  the  cities  and  towns  in- 
cluded in  this  report  (about  nine-tenths  of  the  total  population  of  the 
State)  was  as  follows: — 

Combined  Death-rate  from  Eight  Principal  Infective  Diseases. 


Year. 

Combined 

Death  rate  per 

10,000. 

Yeah. 

Combined 

Death-rate  per 

10,000. 

1895 

46.4 

1904 

27.0 

1896 

46.8 

28.0 

1897 

39.7 

1906 

27.9 

1898 

36.3 

1907 

27.8 

1899 

35.2 

1908 

28.5 

1900 

40.7 

1909,        .  *     

27.1 

1901 

33.5 

1910 

26.1 

1902 

30.9 

1911 

22.5 

1903,       

30.7 

1912 

19.9 

The  death-rate  from  consumption  was  lower  in  1912  than  in  any 
year  of  record,  being  10.72,  as  against  11.11  in  1911.  12.60'  in  1910, 
13.38  in  1909  and  13.49  in  1908. 
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The  Beasonal  table  which  appeared  in  the  earlier  reports,  presenting 
the  deatlis  by  months  for  each  city  and  town  and  for  the  whole  State,  is 
omitted  in  the  present  report,  since  the  details  presented  in  this  table 
are  not  of  essential  value.  Its  chief  value  consisted  in  the  column  of 
total  figures  for  the  State,  which  is  retained  essentially  in  the  table  on 
page  730. 

The  table  of  percentages  of  total  mortality  shown  in  Table  IV.  acts 
in  a  measure  as  a  check  or  control  in  case  of  erroneous  estimates  of 
population. 

The  changes  in  the  death-rate  from  consumption,  typhoid  fever  and 
puerperal  fever  (see  child-birth  in  report  of  1896,  page  804)  were  quite 
fully  treated  in  the  report  of  1890.  To  these  may  be  added  the  later 
comments  on  the  changes  in  the  death-rate  from  diphtheria,  which  ap- 
pear in  the  figures  of  the  past  eighteen  years. 

The  following  preventable  causes  of  death,  consumption,  measles,  sear- 
let  fever,  diphtheria,  whooping  cough,  typhoid  fever,  puerperal  fever 
and  cholera  infantum,  together  constituted  27.2  per  cent,  of  the  total 
mortality  in  1894,  but  had  fallen  off  to  24.2,  24.2,  21.9,  21.1,  20.4,  22.3, 
1!).9,  19,  19,  17.5,  16.7,  16.8,  15.9,  17.4,  17.0,  16.3,  14.7  and  13.6  in  the 
eighteen  succeeding  years;  while  the  principal  acute  lung  diseases,  dis- 
eases of  the  heart,  hrain,  kidneys,  cancer,  suicide  and  accident  had  in- 
creased from  35.7  per  cent,  of  the  total  mortality  to  36.9,  36.9,  38.5,  39.2, 
10.2,  38.6.  40.1,  42.7,  43,  45.7,  46.6,  45.6,  46.3,  46.7,  47.5,  50.3,  49.4 
and  52.5  in  the  same  vears. 

These  all  combined  constituted  the  greater  part  of  the  total  mortality 
in  each  of  the  nineteen  years  1894-1912,  and  of  the  diseases  specified  in 
the  table  entitled  the  "  Balance  of  Mortality,"  in  the  annual  report  of 
1896,  page  812. 


Table  I. 
Population  of  Cities  and  Large  Towns,  estimated  for  1912. 


Reporting  Cities  and  Towns. 

Population, 
1912. 

Reporting  Cities  and  Towns. 

I 

Population, 
1912. 

Abington,           ..... 

Amesburv 

Amherst,           ..... 

Andover, 

Arlington, 

Athol 

5,605 
13,248 
10,316 

5,112 

7,569 
11,859 

9,072 

Attleborough 

Beverly 

Blackstone,       ..... 

Boston 

Braintree, 

Bridgewater 

17,879 
6,014 

20,228 
5,648 
719,188 
8,540 
8,062 
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Table  I.  —  Continued. 


Reporting  Cities  and  Towns. 

Population, 
1912. 

Reporting  Cities  and  Towns.     \  Pop^f2lion' 

Brockton 60.978 

Marlborough, 14,786 

Brookline, 

29,753 

Maynard, 

6,622 

Cambridge, 

107,956 

Medford, 

24,701 

Chelmsford, 

5,312 

Melrose,    . 

16,322 

Chelsea,    . 

36,743 

Methuen, 

12,791 

Chieopee, 

27,844 

Middleborough, 

8,744 

Clinton,    . 

13,075 

Milford,    . 

13,456 

Concord, 

6,821 

Milton, 

8,272 

Dan  vers,  . 

9,545 

Monson,    . 

4,924 

Dedham, 

9,888 

Montague, 

6,866 

Easthampton, 

9,210 

Natick, 

9,968 

Easton, 

5,231 

Need  ham, 

5,322 

Everett,    . 

35,412 

New  Bedford,  . 

107,338 

Fairhaven, 

5,472 

Newburyport , 

15,060 

Fall  River, 

125,181 

Newton,    . 

41,064 

Fitchburg, 

39,938 

North  Adams, 

22,019 

Framingham, 

13,554 

i   Northampton, 

19,431 

Franklin, 

5,799 

North  Andover, 

5,895 

Gardner,  . 

15,935 

North  Attleborough 

. 

10,236 

Gloucester, 

24,398 

Northbridge,    . 

9,369 

Grafton,    . 

5,967 

Norwood, 

8,528 

Great  Barringt 

j  n, 

5,926 

Orange,     . 

5,282 

Greenfield, 

10,984 

Palmer,     . 

8,952 

Haverhill, 

46,912 

Peabody, 

16,912 

Hingham, 

5,023 

Pittsfield, 

35,508 

Holyoke,  . 

61,179 

Plymouth, 

12,576 

Hudson,    . 

6,953 

Quincy,     . 

34,670 

Ipswich,    . 

6,005 

Reading, 

5,872 

Lawrence, 

88,000 

Revere,     . 

21,075 

Leominster, 

19,095 

Rockland, 

7,184 

Lexington, 

5,074 

Salem, 

46,391 

Lowell, 

111,231 

Saugus,     . 

8,765 

Ludlow,    . 

5,374 

Somerville, 

80,672 

Lynn, 

94,786 

Southbridge,     . 

13,292 

Maiden,     . 

47,240 

South  Hadley, 

4,894 

Mansfield, 

5,559 

Spencer,    . 

6,740 

Marblehead, 

7,390 

Springfield, 

95,947 
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Table  I. 


Concliiilnl. 


Reporting  Cities  and  Town-;. 


Stoneham, 

Stoughton, 

Swampscott, 

Taunton, 

Wakefield, 

Walpole,    . 

Walt  ham, 

Ware, 

Watertown, 

Webster, 

Wellesley, 

West  borough, 


Population, 
1912. 


7,394 

6,458 

6,630 

35,672 

11,893 

5.24S 

28,480 

8,846 

13,585 

12,166 

5,413 

5,474 


Reporting  Citiks  and  Towns. 


West  field, 
West  Springfield, 
Weymouth, 
Whitman, 
Williamstown, 
Winchendon,     . 
Winchester, 
Winthrop, 
Woburn,    . 
Worcester, 
Total, 


Population, 
1912. 


17,135 
9,674 

13,460 
7,600 
3,708 
5,678 
9,735 

11,724 

15,686 
153,804 


3,140,992 
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STATE  BOARD  OF  HEALTH. 


[P.  D.  No.  34. 


Table  IV. 

Deaths  from  Specified  Causes,  1912,  in  Cities  and  Towns  required  to  report  to  the 
State  Board  of  Health,  Death-rates  per  10,000  {1908-12),  Deaths  per  1,000 
from  All  Causes,  1908-12. 


Causes  of  Death. 

Deaths 
1912. 

Mortality  per  10,000  op 
the  Population. 

Deaths  per  1,000  from 
All  Causes. 

1912. 

1911. 

1910. 

1909. 

1908. 

1912. 

1911. 

1910. 

1909. 

1908. 

Tuberculosis,  pulmo- 

3,366 

10.72 

11.11 

12.60 

13.38 

13.49 

73.03 

72.89 

78.52 

84.07 

82.20 

nary. 
Tuberculosis      other 

than  pulmonary. 
Asiatic  cholera, 

666 

2.12 

2.49 
0.0033 

- 

- 

- 

14.45 

16.34 
0.02i 

- 

- 

- 

Cerebro-spinal  men- 

213 

0.68 

0.66 

0.71 

0.82 

0.93 

4.62 

4.32 

4.45 

5.12 

5.68 

ingitis. 
Diphtheria  and  croup, 

421 

1.34 

1.66 

2.16 

2.37 

2.45 

9.13 

10.89 

13.46 

14.89 

14.95 

Measles,     . 

289 

0.92 

0.64 

0.86 

0.66 

1.22 

6.27 

4.22 

5.33 

4.14 

7.43 

Scarlet  fever,    . 

115 

0.37 

0.55 

0.82 

0.88 

1.15 

2.50 

3.58 

5.14 

5.55 

7.02 

Smallpox, 

1 

0.003 

0.01 

- 

0.0036 

0.02 

0.021 

0.064 

- 

0.022 

0.13 

Typhoid  fever, 

242 

0.77 

0.85 

1.26 

1.35 

1.76 

5.25 

5.92 

7.84 

8.49 

10.76 

Whooping  cough, 

224 

0.71 

1.12 

0.76 

0.92 

1.01 

4.86 

7.31 

4.74 

5.76 

6.13 

Anterior     poliomye- 
litis. 
Erysipelas, 

33 
143 

0.11 
0.46 

0.12 
0.53 

0.59 

0.55 

0.40 

0.72 
3.10 

0.77 
3.45 

3.66 

3.48 

2.45 

Puerperal  fever, 

133 

0.42 

0.47 

0.36 

0.37 

0.33 

2.88 

3.06 

2.24 

2.34 

2.02 

Influenza, 

117 

0.37 

0.54 

0.81 

0.80 

1.04 

2.54 

3.56 

5.08 

5.03 

6.33 

Malarial  fever, 

2 

0.006 

0.03 

0.02 

0.05 

0.03 

0.043 

0.21 

0.15 

0.32 

0.16 

Dysentery, 

96 

.31 

0.40 

0.58 

0.60 

0.53 

2.08 

2.02 

3.59 

3.78 

3.21 

Cholera  infantum,    . 

1,471 

4.68 

6.09 

7.26 

7.19 

7. OS 

31.92 

39.93 

45.27 

45.14 

43.18 

Other  diarrhceal  dis- 

1,510 

4.80 

3.24 

- 

_ 

- 

32.76 

21.25 

- 

- 

- 

eases. 
Pneumonia, 

5,257 

16.74 

16.44 

19.32 

16.82 

16.88 

114.06 

107.80 

120.42 

105.67 

102.94 

Bronchitis, 

857 

2.73 

2.70 

3.50 

3.46 

3.63 

18.59 

17.72 

21.80 

21.74 

22.16 

Diseases  of  the  heart, 

6,067 

19.32 

18.54 

19.07 

17.33 

17.36 

131.63 

121.60 

118.85 

108.88 

105.84 

Diseases  of  the  brain 

and  spinal  cord. 
Diseases  of  the  kid- 

3,693 
3,005 

11.76 
9.57 

11.82 
9.19 

13.68 
9.31 

13.50 
8.96 

14.03 

8.46 

80.13 
65.20 

77.50 
60.28 

85.28 
58.04 

84.79 
56.27 

85.57 
51.58 

neys. 
Cancer, 

2,831 

9.01 

8.63 

8.53 

8.33 

8.47 

61.42 

56.57 

53.17 

52.33 

51.64 

Suicide,     . 

400 

1.27 

1.23 

1.20 

1.25 

1.36 

8.68 

8.11 

7.46 

7.85 

8.29 

Accident, 

2,094 

6.67 

6.80 

6.15 

6.03 

6.37 

45.43 

44.58 

38.35 

37.86 

38.82 

Unknown   or   ill-de- 
fined causes. 

541 

1.72 

2.23 

2.48 

1.51 

2.79 

11.74 

14.63 

15.49 

9.47 

17.02 

All  causes, 

46,090 

146.74 

152.47 

160.43 

159.17 

164.00 

- 

- 

- 

- 

- 

INDEX 
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Abington,  milk  supply  of       ...  . 

Water  supply  of     . 
Accord  Pond,  analysis  of  water  of 
Actinomycosis,  reported  case  of,  in  Boston 
Acton  (West  and  South  Water  Supply  District),  advice  concerning  water  supply  of 
Acute  lung  diseases,  weekly  returns  of  deaths  from 
Acute  yellow  atrophy  of  liver,  one  death  from,  in  Taunton 
Adams,  advice  concerning  well  of  L.  L.  Brown  Paper  Company 

Examination  of  dairies  in         ...  . 

Milk  supply  of       .....  . 

Water  supply  of     . 
Addison's  disease,  one  death  from,  in  Ware 
Aeration  of  sewage  as  an  aid  to  filtration 

Collection  of  suspended  and  colloidal  matters    . 
Agawam,  advice  concerning  ice  supply    . 

Advice  concerning  sewerage  of 

Advice  concerning  wastes  of  Agawam  Company  in 

Examination  of  dairies  in         ...  . 

Agawam  Company  (Agawam),  advice  concerning  sewerage  of 
Air  in  textile  mills,  a  study  of  the  hygienic  condition  of,  with  reference  to  the 

influence  of  artificial  humidification 
Alcohol,  denatured,  examination  of 
Alcohol,  examination  of  ...  . 

Almond  extract,  number  of  samples  examined 

American  Watch  Tool  Company  (Waltham),  advice  concerning  well  of 
American  Waterproof  Leatherboard  Company  (Framingham) ,  advice  concerning 

sewerage  of  .... 

Amesbury,  water  supply  of    . 
Amethyst  Brook  reservoirs,  analysis  of  water  of 
Amherst,  advice  concerning  sewerage  of 

Advice  concerning  water  supply  of  . 

Examination  of  dairies  in 

Water  supply  of     . 
Andover  and  Lawrence  swimming  pools,  studies  of 
Andover,  milk  supply  of         ...  . 

Water  supply  of     . 
Anterior  poliomyelitis,  deaths  and  death-rates  from 

Investigation  concerning 

Occurrence  of,  in  Massachusetts,  1907-12 

Recommendation  of  Board  concerning 

Reported  cases  of  . 

By  towns  ...... 

Seasonal  prevalence  of    . 

Transmission  experiments  with  the  virus  of  poliomyelitis 

Transmission  of  poliomyelitis  by  means  of  the  stable  fly  (stomoxys  calcitrans) 

Weekly  returns  of  deaths  from  ........ 


PAGE 

399 
217 
219 
722 
74 
704 
749 
133 
503 
399 
217,  222 
749 
290 
290 
134 
140 
180 
503 
180 

659 
441 
441 
440 
134 

157 
222 
217 
140 
75 
504 
217 
351 
399 
217 
744,  750 

3 
555 

3 
710 
713 
711 
567 
564 
704 
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Anthrax,  deaths  from    ......... 

Reported  cases  of,  by  towns    ....... 

Antitoxin,  diphtheria,  report  upon  the  production  and  distribution  of 
Antityphoid  inoculation,  legislation  concerning         .... 

Three  years'  experience  with  its  use  in  training  schools  for  nurses  in  M 
chusetts 

Antityphoid  inoculation  material,  distribution  of,  by  State  Board  of  Health 
Appropriations     .... 

Arlington,  milk  supply  of 

Ashburnham,  advice  concerning  water  supply  of 

Examination  of  dairies  in 
Ashfield,  water  supply  of 
Ashland,  water  supply  of 
Ashland  Reservoir,  analysis  of  water  of 
Ashley  Brook,  analysis  of  water  of 
Ashley  Lake,  analysis  of  water  of  . 
Asiatic  cholera,  death-rates  from    . 
Assabet  River,  examination  of 

Pollution  of  . 
Assawompsett  Pond,  analysis  of  water  of         .... 

Assonet  (Freetown),  advice  concerning  springs  in     .... 

Athol,  advice  concerning  water  supply  of        .... 

Milk  supply  of       ........  . 

Water  supply  of     ........  . 

Attleborough,  advice  concerning  springs  at  Attleborough  Sanitarium 
Milk  supply  of       .......  . 

Water  supply  of     ........ 

Auburn,  advice  concerning  wells  at  schools  in  ... 

Examination  of  dairies  in         ..... 

Austin  Brook,  analysis  of  water  of  ..... 

Avon,  water  supply  of  ....... 

Ayer,  examination  of  dairies  in       .....  . 

Water  supply  of     .......  . 


Bacterial  efficiency  of  sewage  purification  systems    .... 

Bacteriological  laboratory,  report  upon  the  work  of 

Baking  powder,  examination  of      ...... 

Number  of  samples  examined  ...... 

Barnstable,  examination  of  dairies  in       .....  . 

Water  supply  of     ........ 

Barre,  advice  concerning  water  supply  of  ....  . 

Advice  concerning  well  at  Powder  Mill  Village 

Water  supply  of    ........ 

Barrowsville  Bleachery  (Norton),  advice  concerning  pollution  of  Three  Mile 
River  ......... 

Basin  Pond  Brook,  analysis  of  water  of  . 

Bassett  Brook,  analysis  of  water  of  ..... 

Bates,  A.  J.,  Company  (Webster),  advice  concerning  well  of 

Bathhouses,  location  of,  advice  to  Metropolitan  Park  Commission  relative 

Bear  Hole  Brook,  analysis  of  filtered  water  of  .... 

Bear  Swamp  Brook,  analysis  of  water  of  ..... 

Becket,  milk  supply  of  ........ 

Bedford,  water  supply  of       .......  . 

Beggs  and  Cobb  Tanning  Company  (Winchester),  advice  concerning  sewerage  of 

Advice  concerning  wastes  from         .  .  . 
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427 
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79 
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189 
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217 
134 
181,  182 
221 
218 
399 
222 
178 
213 
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too 


Belchertown,  examination  of  dairies  in    . 

Belmont,  examination  of  dairies  in  .... 

Berkshire  Cotton  Manufacturing  Company  (North  Adams),  advice  concerning 
wells  of        ...... 

Beverly,  advice  concerning  sewerage  of  . 

Food  regulations,  approved  by  State  Board  of  Health 
Milk  supply  of       ......  . 

Big  Sandy  Pond,  analysis  of  water  of 

Billerica,  water  supply  of       .....  . 

Birch  Reservoir,  analysis  of  water  of       ...  . 

Bird,  F.  W.,  &  Son  (Walpole),  advice  concerning  well  of   . 
Births,  legislation  concerning  reports  and  records  of 
Number  of,  in  State  during  1903-12 
Still-births,  rate  of  ...... 

Black  Brook,  analysis  of  water  of  . 

Blackstone,  advice  concerning  water  supply  of  Millville    . 

Blackstone  River,  examination  of  . 

Pollution  of  . 
Blandford,  water  supply  of    . 

Bondsville  (Palmer),  advice  concerning  sewerage  of 
Boston,  advice  to  Metropolitan  Park  Commission  concerning  establishment  of 
bathhouses  ...... 

Food  regulations,  approved  by  the  State  Board  of  Health 
Milk  supply  of       ...... 

Boston  Rubber  Shoe  Company  (Maiden),  advice  concerning  sewerage  of 

Bottomly  Reservoir,  analysis  of  water  of 

Boxborough,  advice  concerning  well  of  Simon  B.  Hagar  in 

Boxford,  advice  concerning  water  supply  of 

Brain  and  spinal  cord,  diseases,  deaths  and  death-rates  from 

Braintree,  milk  supply  of       ..... 

Water  supply  of     . 
Branding  of  extrastate  carcasses     ..... 

Bread,  number  of  samples  examined        .... 

Breakfast  foods,  number  of  samples  examined 
Bridgewater,  milk  supply  of  ..... 

Water  supply  of     ...... 

Bridgewater  and  East  Bridgewater,  ad-vice  concerning  water  supply  of 
Broad  Brook,  analysis  of  water  of  .... 

Brockton,  advice  concerning  pollution  of  Salisbury  Plain  and  Matfield  riv 
Advice  concerning  sewerage  of  ... 

Food  regulations,  approved  by  State  Board  of  Health 
Milk  supply  of       ...... 

Water  supply  of     ...... 

Bronchitis,  deaths  and  death-rates  from 

Brookfield  (East) ,  water  supply  of  .... 

Brookline,  advice  concerning  well  of  Mrs.  Quimby  in 
Examination  of  dairies  in         .... 

Milk  supply  of        ...... 

Water  supply  of     . 
Brown,  L.  L.,  Paper  Company  (Adams),  advice  concerning  well  of 
Brown's  Pond,  analysis  of  water  of  ... 

Buckman  Brook  Reservoir,  analysis  of  water  of 
Buckmaster  Pond,  analysis  of  water  of    . 
Butter,  examination  of  ...... 

Number  of  samples  examined  .... 
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218 
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Butter  (peanut) ,  number  of  samples  examined 
Buttery  Brook  Reservoir,  analysis  of  water  of 

Cambridge,  examination  of  dairies  in  .  .  . 

Milk  supply  of       ......  . 

Water  supply  of     ......  . 

Cancer,  deaths  and  death-rates  from       .... 

Cancer  of  pleura,  one  death  from,  in  Ware 

Canned  fruits  and  vegetables,  number  of  samples  examined 

Canned  meats,  number  of  samples  examined   . 

Canton,  advice  concerning  ice  supply      .... 

Advice  concerning  sewerage  of  Springdale  Finishing  Company  in 

Milk  supply  of       ......  . 

Water  supply  of     . 
Cape  Pond,  analysis  of  water  of 
Carcasses,  diseased,  disposal  of       ....  . 

Extrastate,  branding  of  ..... 

Card,  S.  W.„  &  Co.  (Mansfield),  advice  concerning  pollution  of  Three  Mile  River 
Carver  Cotton  Gin  Company  (East  Bridgewater) ,  advice  concerning  sewerage  of 
Caton  Brothers  (Foxboroughj,  advice  concerning  pollution  of  Three  Mile  River 
Cerebrospinal  meningitis,  deaths  and  death-rates  from      ....    696, 

Deaths  from  ....... 

Reported  cases  of  . 

By  towns  ........ 

Seasonal  prevalence  of    . 

Weekly  returns  of  deaths  from  .... 

Charbon,  deaths  from  ....... 

Charles  River,  analysis  of  filtered  water  of 

Examination  of      ......  . 

Pollution  of  . 
Cheese,  number  of  samples  examined      .... 
Chelmsford,  advice  concerning  well  in  North  Chelmsford 
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Ice  supplies,  advice  concerning 

Impetigo  contagiosa,  reported  cases  of,  in  Salem 

Industrial  School  for  Boys  (Shirley),  advice  concerning  well  at 
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see  also  Anterior 


to 


the  control  of 
.      696,  700 


nurses  in  Massa 


pertaining 


to  the 


Infant  food,  number  of  samples  examined 

Infant  mortality  ........ 

Rate  of  .  .  . 

Infantile  paralysis,  occurrence  of,  in  Massachusetts,  1907-12 
poliomyelitis)        ...... 

Recommendation  of  State  Board  of  Health  concerning 
Infections  that  may  cause  meat  poisoning 
Infectious  disease,  report  upon  the  work  of  the  Board  relative 
Infective  diseases,  deaths  and  death-rates  from 

Fatality  of  certain 

Reported  cases  of  certain 

Seasonal  prevalence  of    . 
Influenza,  deaths  and  death-rates  from 

Weekly  returns  of  deaths  from 
Inoculation,  antityphoid,  legislation  concerning 

Three  years'  experience  with  its  use  in  training  schools  for 
chusetts       ....... 

Insecticides,  containing  fluorine      ..... 

Inspection  of  dairies      ....... 

Inspection  of  food  and  drugs  ..... 

Inspection  of  liquors     ....... 

Inspection  of  meat,  rules,  regulations  and  recommendations 

.  business  of  . 
Inspection  of  slaughterhouses  ..... 

Inspectors  of  Health,  State,  sixth  annual  report  on  the  work  of 
Inspectors  of  slaughtering      ..... 

Action  of  the  Board  relative  to  the  appointment  of 

Duties  of,  etc.         ...... 

International  Congress  of  Hygiene  and  Demography  (Fifteenth) ,  representation 
of  Massachusetts  at      ....  . 

Ipswich,  advice  concerning  well  in  .... 

Milk  supply  of       ......  . 

Water  supply  of     ......  . 

Isolation  hospitals  (see  also  Hospitals,  isolation) 

Jails,  houses  of  correction,  prisons  and  reformatories 
Jams  and  jellies,  examination  of     . 

Number  of  samples  examined  .... 

Jefferson  Union  Company  (Lexington) ,  advice  concerning  spring  of 
Jellied  meats,  number  of  samples  examined 
Johnson's  Pond,  analysis  of  water  of 
Jonathan  Pond,  analysis  of  water  of 

Kenoza  Lake,  analysis  of  water  of 

Kent  Reservoir,  analysis  of  water  of 

Kidneys,  diseases  of,  deaths  and  death-rates  from 

King  Philip  Spring  (Peabody),  advice  concerning 

Kingston,  water  supply  of 

Kitchen  Brook,  analysis  of  water  of 

Knox  Hill  Springs  (Palmer),  advice  concerning 

Lake  Averic,  analysis  of  water  of   . 
Lake  Cochituate,  analysis  of  water  of 
Lake  Pentucket,  analysis  of  water  of 
Lake  Pleasant,  analysis  of  water  of 
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Lake  Saltonstall,  analysis  of  water  of      .......          .  219 

Lake  Williams,  analysis  of  water  of         .......          .  219 

Lane  Brothers'  Wet  Wash  Laundry  (Norton),  advice  concerning  pollution  of 

Three  Mile  River 190 

Lard,  number  of  samples  examined          ........  440 

Lawrence,  advice  concerning  condition  of  sewer  outlets     .....   197-200 

City  filters 318 

Milk  supply  of       ..........  400 

Water  supply  of     ..........  219 

Lawrence  and  Andover  swimming  pools,  studies  of  .          .          .          .          .          .  351 

Lawrence  Experiment  Station,  work  done  at   ......          .  46 

Leaping  Well  Reservoir,  analysis  of  water  of   .          .          .          .          .          .          .  221 

Lee,  advice  concerning  wastes  from  Lee  Marble  Works  in           ....  200 

Advice  concerning  well  at  school  in  South  Lee  .          .          .          .          .          .  133 

Examination  of  dairies  in         ........  505 

Milk  supply  of 400 

Water  supply  of     ..........  219 

Lee  Marble  Works  (Lee),  advice  concerning  wastes  from            ....  200 

Leicester,  advice  concerning  water  supply  of  Cherry  Valley  and  Rochdale  Water 

District 97,  98 

Water  supply  of     ..........  223 

Leicester  (Cherry  Valley  and  Rochdale  Water  District) ,  water  supply  of        .          .  223 

Leicester  Reservoir,  analysis  of  water  of           .......  221 

Lemon  extract,  number  of  samples  examined  .......  440 

Lemon  juice,  number  of  samples  examined       .......  440 

Lenox,  water  supply  of           ..........  219 

Leominster,  advice  concerning  sewerage  of       ......  163 

Milk  supply  of 400 

Water  supply  of     ..........          •  219 

Leprosy,  death  from      ...........  "00 

Reported  cases  of,  by  towns    .........  722 

Lepto-meningitis,  one  death  from,  in  Winthrop         ......  749 

Lewis,  E.  S.  (Wilmington),  advice  concerning  well  of         ....  134 

Lexington,  advice  concerning  ice  supply           .......  137 

Advice  concerning  spring  of  Jefferson  Union  Company  in   .                    .          .  133 

Examination  of  dairies  in         ........  505 

Milk  supply  of 400 

Lighting      .............  623 

Lime  juice,  number  of  samples  examined         .......  440 

Lincoln,  L.,  &  Co.  (North  Dighton),  advice  concerning  pollution  of  Three  Mile 

River 189 

Lincoln,  water  supply  of       ..........  219 

Liquors,  inspection  of    .  .  .  .  .  .  .  •  •  •  .56, 448 

Liquors,  malt,  number  of  samples  examined    .......  440 

List  of  cities  and  towns  included  in  each  health  district,  November,  1912  .          .  648 

Little  Quittacas  Pond,  analysis  of  water  of      ......  220 

Little  Sandy  Pond,  analysis  of  water  of            .......  217 

Little  South  Pond,  analysis  of  water  of  .          .          .          .          .          .          •          •  220 

Littleton,  milk  supply  of 400 

Water  supply  of     ..........  223 

Long  Pond  (Falmouth) ,  analysis  of  water  of    .......  218 

Long  Pond  (Housatonic),  analysis  of  water  of           ......  218 

Longham  Reservoir,  analysis  of  water  of          ......  221 

Longmeadow,  advice  concerning  sewerage  of   .  .  .  .  .  •  •  163,  164 

Advice  concerning  water  supply  of  .          .          .          .          .          .          •          •  100 
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Longmeadow   water  supply  of         ...  . 

Lovely,  Joseph  (Haverhill),  advice  concerning  spring  of 
Lowell,  advice  concerning  condition  of  Merrimack  and  Concord 

Milk  supply  of 

Water  supply  of     . 
Lower  Hobbs  Brook  Reservoir,  analysis  of  water  of 
Lower  Holden  Reservoir,  analysis  of  water  of 
Lynn,  advice  concerning  wells  in    . 

Examination  of  dairies  in 

Milk  supply  of       ....  . 

Water  supply  of     . 

Malaria,  examination  of  blood  for  parasite  of 

Reported  cases  of,  by  towns    . 
Malarial  fever,  deaths  and  death-rates  from    . 
Maiden,  advice  concerning  sewerage  of  Boston  Rubber  Shoe  Company  in 

Advice  to  Metropolitan  Park  Commission  concerning  use  of  Fellsmere 
(Fellsway  East)  for  bathing  . 

Examination  of  dairies  in 

Milk  supply  of        ...  . 

Malignant  pustule,  deaths  from 
Malt  liquors,  number  of  samples  examined 
Manchester,  examination  of  dairies  in 

Water  supply  of     . 
Mann  Reservoir,  analysis  of  water  of 
Mansfield,  advice  concerning  water  supply  of 

Milk  supply  of  . 

Pollution  of  Three  Mile  River 

Water  supply  of     . 
Maple  products,  examination  of 
Maple  sugar,  number  of  samples  examined 
Maple  syrup,  number  of  samples  examined 
Marblehead,  examination  of  dairies  in     . 

Food  regulations,  approved  by  the  State  Board  of  Health 
•    Milk  supply  of 

Water  supply  of     . 
Marion,  water  supply  of 
Marlborough,  examination  of  dairies  in 

Milk  supply  of 

Water  supply  of     . 
Marshfield,  examination  of  dairies  in 

Water  supply  of     .  .  . 

Matfield  River  (Brockton),  advice  concerning  pollution  of 
Mattapoisett,  advice  concerning  water  supply  of 
Matters  relating  to  water  supply  and  sewerage 
Maynard,  milk  supply  of 

Water  supply  of     . 
Measles:  — 

Deaths  and  death-rates  from 

Fatality  of  cases  of 

Registered  deaths  from 

Reported  cases  of  . 
By  towns  . 

Seasonal  prevalence  of 

Weekly  returns  of  deaths  from 
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Meat    inspection,   rules,   regulations   and   recommendations   pertaining   to   the 

business  of  . 
Meat,  mince,  number  of  samples  examined 
Meat  poisoning,  infections  that  may  cause 
Meat  products,  examination  of 

Number  of  samples  examined 
Meats,  canned,  number  of  samples  examined 

Jellied,  number  of  samples  examined 
Medford,  milk  supply  of 

Medicines,  proprietary,  advertised  as  unsalable  at  retail 
Medway,  water  supply  of 
Meetinghouse  Pond,  analysis  of  water  of 
Melrose,  milk  supply  of 
Meningitis,  other  than  cerebrospinal,  reported  cases  of,  by  towns 

Weekly  returns  of  deaths  from 
Merrimac,  water  supply  of    . 
Merrimack  River,  analysis  of  filtered  water  of 
Examination  of 
Flow  of  ... 

Merrimack  River  (Haverhill),  advice  concerning  condition  of 
Merrimack  River  (Lowell),  advice  concerning  condition  of 
Methuen,  examination  of  dairies  in 
Milk  supply  of 
Water  supply  of     . 
Metropolitan  Park  Commission,  advice  to,  concerning  location  of  bathhouses 
Metropolitan  Water  District,  water  supply  of 
Middleborough,  milk  supply  of 

Water  supply  of     . 
Middleton,  milk  supply  of     . 
Middleton  Pond,  analysis  of  water  of 
Milford,  advice  concerning  sewerage  of 
Milk  supply  of 
Water  supply  of     . 
Milford  Water  Company,  supervision  of 
Milk:  — 

Analyses  of   . 

Chart  showing  adulteration  of 
Containing  added  water 
Containing  foreign  substances 
From  cities  and  towns 
From  suspected  producers    . 

From  which  a  portion  of  the  fat  had  been  removed 
Quality  of,  by  months 
Quality  of,  from  different  counties 
Condensed,  examination  of 

Number  of  samples  examined 
Pasteurized,  examination  of     . 
Summary  of  milk  statistics 
Mill  Brook,  analysis  of  water  of 
Millbury,  examination  of  dairies  in 
Milk  supply  of 
Water  supply  of     . 
Miller's  River,  examination  of 

Pollution  of  . 
Millham  Brook  Reservoir,  analysis  of  water  of 
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en  &  Hartford  Railroad 


Millis,  water  supply  of  .......... 

Mills,  textile,  a  study  of  the  hygienic  condition  of  the  air  in,  with  reference  to  the 

influence  of  artificial  humidification 
Millvale  Reservoir,  analysis  of  water  of 
Millville  (Blackstone) ,  advice  concerning  w-ater  supply  of 
Milton,  advice  concerning  ice  supply 

Advice  concerning  sewerage  of  New  York,  New  Hav 
station  in     . 

Milk  supply  of       .....  . 

Mincemeat,  number  of  samples  examined 
Minors  engaged  in  processes  injurious  to  health 

In  factories,  health  of 
Miscellaneous  diseases  ..... 

Molasses,  number  of  samples  examined  . 
Monson,  examination  of  dairies  in 

Water  supply  of     . 
Montague,  advice  concerning  sewerage  of 

Advice  concerning  water  supply  of  . 

Milk  supply  of       ..... 

Water  supply  of     . 
Montgomery  Reservoir,  analysis  of  water  of    . 
Morse  Reservoir,  analysis  of  water  of 
Mortality,  returns  of     . 

Weekly  returns  of  ..... 

Morton  Brook,  analysis  of  water  of 
Mosquitoes,  legislation  relative  to  extermination  of 
Mountain  Street  Reservoir,  analysis  of  water  of 
Mount  Auburn  Cemetery    (Watertown),  advice  concerning  inclusi 


Mount  Hope  Finishing  Company  (North  Dightonj,  ad\ 

of  Three  Mile  River 
Mumps,  reported  cases  of,  by  towns 
Muschopauge  Lake,  analysis  of  water  of 
Mycosis,  deaths  from    ..... 
Myelogenous  leukemia,  one  death  from,  in  Monson 

Nagog  Pond,  analysis  of  water  of  . 
Nahant,  examination  of  dairies  in 
Nantucket,  advice  concerning  water  supply  of 

Advice  concerning  water  supply  of  Siasconset 

Examination  of  dairies  in 

Water  supply  of     . 
Nashua  River,  examination  of 

Flow  of 

Pollution  of  . 

Rainfall  on  watershed  of 
Natick,  milk  supply  of 

Water  supply  of     . 
Needham,  water  supply  of     . 
Neponset  River,  examination  of 

Improvement  of     . 
New  Bedford,  milk  supply  of 

Water  supply  of     . 
Newburyport,  advice  concerning  sewerage  of  shoe  factory 

Advice  concerning  water  supply  of  . 
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Newburyport,  advice  concerning  well  of  Dodge  Brothers  in 

Milk  supply  of       ...... 

Water  supply  of     . 
Newburyport  Building  Association  (Newburyport).  advice  concerning  sewerage  of 
New  England  Live  Stock  Company  (Salem),  advice  concerning  well  of 
New  Hampshire,  examination  of  dairies  in 
Newton,  milk  supply  of 

Water  supply  of     . 
New  York,  New  Haven  &  Hartford  Railroad  station  (Milton),  advice  concerning 

sewerage  of  .... 

Nonalcoholic  drinks,  examination  of 

Number  of  samples  examined 
North  Adams,  advice  concerning  water  supply  of 

Advice  concerning  wells  of  Berkshire  Cotton  Manufacturing  Company  in 

Examination  of  dairies  in         ....  . 

Food  regulations,  approved  by  State  Board  of  Health 

Milk  supply  of       ......  . 

Water  supply  of     .  .  ..... 

Northampton,  advice  concerning  spring  in 

Milk  supply  of       ......  . 

Water  supply  of     ......  . 

North  Andover,  advice  concerning  water  supply  of 

Water  supply  of     . 

Rules  and  regulations  for  protection  of 
North  Attleborough,  milk  supply  of        ...  . 

Water  supply  of     . 
Northborough,  water  supply  of       ....  . 

Northbridge,  examination  of  dairies  in    . 

Water  supply  of     ...... 

North  Brookfield,  water  supply  of  .... 

North  Chelmsford  (Chelmsford),  advice  concerning  well  in 

Water  supply  of     ......  . 

North  Dighton  (Dighton),  advice  concerning  pollution  of  Three  Mile  River 

North  Egremont  Water  Company  (Egremont),  advice  concerning  water  supply  of 

Northfield,  examination  of  dairies  in 

North  Hadley  (Hadley),  advice  concerning  well  in 

North  Pond,  analysis  of  water  of    . 

North  Watuppa  Pond,  analysis  of  water  of 

Norton,  pollution  of  Three  Mile  River    . 

Water  supply  of     . 
Norwood,  milk  supply  of 

Water  supply  of     . 
Notch  Brook  Reservoir,  analysis  of  water  of 
Nuisances    ...... 

Oak  Bluffs,  milk  supply  of 401 

Water  supply  of     .......-••  223 

Oakland  Mills  (Taunton),  advice  concerning  pollution  of  Three  Mile  River  189 

Occurrence  of  infantile  paralysis  in  Massachusetts  in  1907-1 L1    ....  555 

Oils,  examination  of      .......-••  451 

Olive  oil,  examination  of        ..........  431,441 

Number  of  samples  examined            ........  440 

Onset  (Wareham),  water  supply  of           ........  221 

Onset  Water  Company  (Wareham),  supervision  of  ......  27 

Ophthalmia  neonatorum         ........•■  606 
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Ophthalmia  neonatorum,  report  of  progress  in  campaign  against 

Reported  cases  of,  by  towns    .... 

The  control  of,  in  Massachusetts 
Orange  juice,  number  of  samples  examined 
Orange,  milk  supply  of  ..... 

Water  supply  of     . 
Otter  River  (Templeton),  advice  concerning  well  at 
Oxford,  water  supply  of  ....  . 

Paints,  oils  and  turpentine,  examinations  of     . 
Palmer,  advice  concerning  Knox  Hill  Springs  in 

Advice  concerning  sewerage  of  Bondsville 

Milk  supply  of       ..... 

Water  supply  of     . 
Palmer  (Bondsville),  water  supply  of 
Pamphlet  distribution  .  .  .  .  . 

Passenger  trains,  drinking  water  upon,  legislation  concerning 
Pasteurized  milk  ...... 

Peabody,  advice  concerning  King  Philip  Spring  in    . 

Advice  concerning  water  supply  of  . 

Milk  supply  of       .....  . 

Water  supply  of     . 
Peanut  butter,  number  of  samples  examined    . 
Pellagra,  deaths  from    ...... 

Pepperell,  water  supply  of 

Peppermint  extract,  number  of  samples  examined    . 

Peters  High  School  (Southborough) ,  advice  concerning  well  at 

Petersham,  advice  concerning  well  at  Agricultural  High  School  in 

Phillipston  Reservoir,  analysis  of  water  of 

Pickles,  examination  of  ..... 

Number  of  samples  examined 
Pie  filling,  number  of  samples  examined 
Pine  Grove  Spring  (Tyngsborough) ,  advice  concerning 
Pineapple  juice,  number  of  samples  examined 
Pittsfield,  advice  concerning  ice  supply  . 

Advice  concerning  spring  in     . 

Milk  supply  of        .....  . 

Water  suppfy  of     . 
Plainville,  water  supply  of 
Plumbers,  State  Board  of  Examiners  of,  reappointment  of  member 

Report  of  examinations  .... 

Plymouth,  milk  supply  of 

Water  supply  of     . 
Pneumonia,  deaths  and  death-rates  from  ......    696 

Poisoning,  meat,  infections  that  may  cause 
Poisons,  examination  of  ....  . 

Police  stations.     (See  Stationhouses.) 
Poliomyelitis:  — 

Some  experimental  observations  upon  monkeys  concerning  the  transmission 
of,  through  the  agency  of  stomoxys  calcitrans 

Transmission  of,  by  means  of  the  stable  fly  (stomoxys  calcitrans) 
Powder  Mill  Village  (Barre),  advice  concerning  well  at 
Processes  injurious  to  health,  minors  engaged  in       ...  . 

Proctor,  William  P.,  Company  (Chelmsford),  advice  concerning  wells  of 
Proprietary  drugs,  examination  of  ...... 
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Proprietary  foods,  number  of  samples  examined 
Proprietary  medicines,  advertised  as  unsalable  at  retail 
Prosecutions  under  food  and  drug  acts,  statistics  concerning 
Provincetown,  examination  of  dairies  in 

Water  supply  of     . 
Puerperal  fever,  deaths  and  death-rates  from  . 

Weekly  returns  of  deaths  from 
Purification  of  water     ...... 


Quaboag  River,  examination  of 

Pollution  of  . 

Quigley  Furnace  Company  (Chicopee),  advice  concerning 
Quimby,  Mrs.  (Brookline),  advice  concerning  well  of 
Quincy,  examination  of  dairies  in   . 

Milk  supply  of       .... 

Water  supply  of.     (See  Metropolitan  Water  District 
Quinebaug  River,  examination  of  . 

Pollution  of  . 


Rainfall  in  Massachusetts      .... 

Effect  of,  upon  water  supplies 

On  Nashua  River  watershed    . 

On  Sudbury  River  watershed 
Randolph,  milk  supply  of 

Water  supply  of     . 
Ranger,  Casper  (Holyoke),  advice  concerning  well  of 
Rapid  filtration  with  ferric  sulphate  as  a  coagulant 
Raspberry  extract,  number  of  samples  examined 
Reading,  milk  supply  of  ...  . 

Water  supply  of     . 
Receptacles,  sputum     ..... 
Rehoboth,  advice  concerning  well  on  Eastman  Farm  in 

Examination  of  dairies  in 
Revere,  examination  of  dairies  in    . 

Food  regulations,  approved  by  the  State  Board  of  Health 

Milk  supply  of        ....  . 

Water  supply  of.     (See  Metropolitan  Water  District,  p.  li 
Rivers,  examination  of  .... 

Rockland,  milk  supply  of 
Rockport,  examination  of  dairies  in 

Milk  supply  of       ....  . 

Water  supply  of     . 
Roller  towels,  fecal  contamination  of 
Round  Pond,  analysis  of  water  of  . 
Routine  work  of  the  Board 
Royalston,  advice  concerning  well  at  school  in 
Running  Gutter  Brook  Reservoir,  analysis  of  water  of 
Russell,  water  supply  of         ...  . 


Sacket  Brook,  analysis  of  water  of 

Salad  dressings,  number  of  samples  examined 

Salad  oil,  number  of  samples  examined   . 

Salem,  advice  concerning  well  of  New  England  Live 

Milk  supply  of        ....  . 

Water  supply  of 


sewerage  of 


p.  21 


Stock  Company 


7.) 


17.) 
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efficiency  of  certain  method 


Salisbury  Plain  River  (Brockton) ,  advice  concerning  pollution  of 
Sand  filters,  comparison  of,  operated  at  different  rates     . 
Sand  filters,  intermittent,  operated  with  clarified  sewage 

Operated  with  untreated  sewage 
Sandy  Pond,  analysis  of  water  of   . 
Sanitary  control  of  swimming  pools,  a  study  of  the 

for  the 
Sanitation  of  factories  and  workshops 

Cleanliness    .... 

Drinking  water 

First-aid  outfit 

Lighting        .... 

Seats  for  women    . 

Sputum  receptacles 

Ventilation    .... 
Sanitation  of  schoolhouses 
Sanitation  of  stationhouses    . 
Sauces  (table),  examination  of 

Number  of  samples  examined 
Saugus,  examination  of  dairies  in   . 

Milk  supply  of 
Saugus  River,  analysis  of  water  of 
Sausages,  number  of  samples  examined 

Saxonville  (Framingham),  advice  concerning  sewerage  of  Saxonville 
Scarlet  fever         .... 

Deaths  and  death-rates  from  . 

Fatality  of  cases  of 

Registered  deaths  from  . 

Reported  cases  of  . 
By  towns 

Seasonal  prevalence  of    . 

Weekly  returns  of  deaths  from 
Schoolhouses,  sanitation  of    . 
Scituate,  examination  of  dairies  in 

Water  supply  of     . 
Scott  Reservoir,  analysis  of  water  of 
Seats  for  women  .... 
Sedimentation  and  refiltration  of  effluents  from  contact  and  trickling 

Combined  sedimentation  and  upward  filtration 

Intermittent  nitration  of  settled  effluents 

Sedimentation  of  effluents        ..... 
Sewage,  aeration  of,  as  an  aid  to  filtration 

Character  of,  used  in  the  experiments  at  Lawrence    . 

Intermittent  sand  filters  operated  with  clarified 
Operated  with  untreated      ..... 

Preliminary  treatments  for  clarification  of 

Comparative  efficiency  of  various  clarification  processes 
Precipitation  with  ferrous  sulphate 
Precipitation  with  sulphate  of  alumina 
Sedimentation  in  open  tanks         .... 

Sedimentation  in  tanks  filled  with  layers  of  slate    . 
Straining  through  anthracite  coal 
Sewage' disposal,  effect  of       .....  . 

Sewage-disposal  systems,  examination  of 

Sewage  purification  systems,  bacterial  efficiency  of  . 


Mills  in 
696,  700 
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369 
33 
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Sewer  outlets,  examination  of 

Outlets  into  rivers  .... 

Sewerage  and  sewage  disposal,  advice  concerning 
Sewerage,  matters  relating  to  water  supply  and 
Sewerage  statistics         ..... 
Sharon,  advice  concerning  water  supply  of 

Water  supply  of     . 
Shaw  Pond,  analysis  of  water  of 
Sheffield,  examination  of  dairies  in 

Water  supply  of     . 
Shirley,  advice  concerning  well  at  Industrial  School  for  Boys  in 

Water  supply  of 
Shrewsbury,  advice  concerning  water  supply  of 
Shrimp,  examination  of  ...  . 

Number  of  samples  examined 
Siasconset  (Nantucket) ,  advice  concerning  water  supply  of 
Silver  Lake,  analysis  of  water  of 

Sixth  annual  report  on  the  work  of  the  State  Inspectors  of  Health 
Slaughterhouses,  inspection  of 

Sanitation  of 

Supervision  of  sanitary  conditions 
Slaughtering,  business  of 

Disposal  of  diseased  carcasses 

Inspectors  of 
Duties  of  . 

Interpretation  and  definition  of  words  and  terms 

Report  of  the  Board  relative  to  the  business  of 

Results  of  six  months'  inspection 

Rules,  regulations  and  recommendations  pertaining  to  the  business  of 

Use  of  stamp  and  tags    . 
Slow  sand  filters  . 

Sludge,  studies  upon  the  disposal  of,  in  deep  tanks  receiving  sludge  of  v 
character     ...... 

Effect  of  draining  upon,  from  the  various  tanks 

Organic  matter  in,  from  the  various  tanks 
Smallpox     .... 

Deaths  and  death-rates  from 

Reported  cases  of 
By  towns  . 

Seasonal  prevalence  of    . 
Snake  Brook  Reservoir,  analysis  of  water  of 
Some  experimental  observations  upon  monkeys  concerning  the  transmission  of 

poliomyelitis  through  the  agency  of  stomoxys  calcitrans 
Somerville,  advice  concerning  odors  from  Hinckley  Rendering  Company  in 

Milk  supply  of       ........ 

Southampton,  examination  of  dairies  in  ..... 

Southborough,  advice  concerning  well  of  Cordaville  Woolen  Company  in 

Advice  concerning  well  at  Peters  High  School  in 

Examination  of  dairies  in         ...... 

Southbridge,  advice  concerning  spring  in  .... 

Food  regulations,  approved  by  the  State  Board  of  Health 

Water  supply  of     ........ 

South  Egremont  Water  Company  (Egremont),  advice  concerning  water  supply  of 
South  Hadley,  examination  of  dairies  in 

Water  supply  of     . 
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507 
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50 
221 
89,90 
507 
221 
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South  Hadley  Fire  District  No.  2,  water  supply  of 
South  Lee  (Lee) ,  advice  concerning  well  in 
Spencer,  advice  concerning  water  supply  of 
Milk  supply  of 
Water  supply  of     . 
Spices,  number  of  samples  examined 
Spot  Pond,  analysis  of  water  of 
Spring  Pond,  analysis  of  water  of  . 

Spiingdale  Finishing  Company  (Canton) ,  advice  concerning  sewerage  of 
Springfield,  advice  concerning  protection  of  water  supply 

Examination  of  dairies  in         ....  . 

Milk  supply  of       ......  . 

Water  supply  of     ...... 

Rules  and  regulations  for  protection  of  watershed  of 
Springfield  Provision  Company  (Chicopee),  advice  concerning  wastes  from 
Sputum  receptacles       ...... 

Sputum,  report  upon  the  examination  of  specimens  of 

State  Examiners  of  Plumbers,  report  of 

State  Infirmary  (Tewksbury) ,  advice  concerning  water  supply  of 

State  Inspectors  of  Health  .  .  .       •   . 

Sixth  annual  report  on  the  work  of  the     . 
Stationhouses,  sanitation  of  . 
Statistical  summaries    ....... 

Statistics  of  factory,  workshop  and  mercantile  inspection  work 
Sterling,  examination  of  dairies  in  .... 

Still-births,  number  of,  in  Massachusetts  during  1912 
Stockbridge  Water  Company,  supervision  of    . 
Stockbridge,  water  supply  of  ..... 

Stomoxys  calcitrans,  some  experimental  observations  upon  monkeys  concerning 
the  transmission  of  poliomyelitis  through  the  agency  of 

Transmission  of  poliomyelitis  by  means  of  the  stable  fly     . 
Stoneham,  advice  concerning  disposal  of  wastes  from  Stoneham  Tanning  Com 
pany  in 

Advice  concerning  wastes  discharged  from  Vera  Chemical  Company  in 

Milk  supply  of       ........ 

Stoneham  Tanning  Company  (Stoneham),  advice  concerning  disposal  of  wastes 
from  ..... 

Stony  Brook  Reservoir,  analysis  of  water  of 
Stoughton,  advice  concerning  sewerage  of 

Milk  supply  of 
Streams,  flow  of  . 

Pollution  of  . 
Studies  of  fish  life  and  water  pollution 

Dissolved  oxygen,  limit  of 

Nitrates,  iron,  potassium  carbonate,  etc.,  effect  of 

Oxygen,  consumption  of,  by  fish  life 
Liberation  of ,  by  "  green  growths  " 
Solution  and  diffusion  of,  in  water 

Sand  filter  effluents,  effect  of  . 

Sewage,  effect  of    . 

Sewage  and  effluents,  effect  of,  when  non-aerated 

Sewage  filters,  effect  of  effluents  from 

Study  of  the  efficiency  of  certain  methods  for  the  sanitary  control  of  swimming  pools 

Study  of  the  hygienic  condition  of  the  air  in  textile  mills  with  reference  to  the 

influence  of  artificial  humidification         ....-• 
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Sturdy  Brothers  (Norton,),  advice  concerning  pollution  of  Three  Mile  River 
Sturdy,  W.  A.,  Manufacturing  Company  (Norton),  advice  concerning  pollution 
of  Three  Mile  River      .... 

Sudbury  Reservoir,  analysis  of  water  of 
Sudbury  River,  examination  of 

Flow  of  ......  . 

Pollution  of  . 

Rainfall  on  watershed  of  ...  . 

Sugar,  number  of  samples  examined 

Sunderland,  examination  of  dairies  in 

Suntaug  Lake,  analysis  of  water  of 

Supplement  ....... 

Sutton,  examination  of  dairies  in    . 

Swampscott,  advice  concerning  spring  on  playground  in 
Advice  concerning  well  in         ...  . 

Examination  of  dairies  in         ...  . 

Milk  supply  of       .....  . 

Swift  River,  examination  of  . 

Pollution  of  . 
Swimming  pools,  a  study  of  the  efficiency  of-  certain  methods  for  the  sanitary 
control  of    . 
Andover  and  Lawrence,  studies  of  the 

Andover  pool,  results  of  daily  disinfection  of  the 
Lawrence  pool,  results  of  tri-weekly  disinfection  of  the 
Disinfectant,  effect  of  an  excess  of 
Preliminary  studies.    Effect  of  adding  disinfectant  only  to  water  filtered 
and  of  disinfection  at  long  intervals 
Bacterial  efficiency  of  filters    . 
Chemical  changes  in  swimming  pool  water 
Syrup,  number  of  samples  examined 

Table  sauces,  examination  of 

Number  of  samples  examined 
Taunton,  advice  concerning  well  of  Cobb,  Bates  &  Yerxa 

Milk  supply  of        ....  . 

Pollution  of  Three  Mile  River 

Water  supply  of     . 
Taunton  River,  examination  of 

Pollution  of  . 
Tea,  number  of  samples  examined 
Tekoa  Reservoir,  analysis  of  water  of 
Templeton,  advice  concerning  well  at  Otter  River 
Ten  Mile  River,  examination  of 

Pollution  of  . 
Tenement  workrooms,  hygiene  of 
Tetanus,  deaths  from     . 

Reported  cases  of,  by  towns 

Weekly  returns  of  deaths  from 
Tetanus,  cerebral,  one  death  from,  in  Winthrop 
Tewksbury,  advice  concerning  water  supply  of  State  Infirmary  in 
Textile  mills,  a  study  of  the  hygienic  condition  of  the  air  in,  with  reference  to 

artificial  humidification 
Three  Mile  River,  advice  concerning  pollution  of 
Tillotson  Brook  Reservoir,  analysis  of  water  of 
Tisbury,  water  supply  of       ...  . 
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659 
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Topsfield,  advice  concerning  water  supply  of  . 

Towels  (common),  legislation  concerning  the  providing  of 

Regulations  concerning  the  providing  of  . 

Restriction  of  the  use  of  .... 

Towels  (roller),  fecal  contamination  of    . 
Towns  and  cities  alphabetically  arranged 

Included  in  each  health  district 
Trachoma,  reported  cases  of,  by  towns   . 
Trains  (passenger) ,  drinking  water  upon 

Legislation  concerning  drinking  water  upon 
Trichinosis,  deaths  from         ..... 

Reported  cases  of,  by  towns    .... 
Trickling  filters,  operation  of  ...  . 

Higher  rates  possible  upon,  with  more  complete  clarification  of 
sewage 
Tripe,  number  of  samples  examined 
Tuberculosis         .... 

Death  and  death-rates  from   . 

Report  upon  the  examination  of  specimens  of  sputum  for  bacilli  of 

Reported  cases  of,  by  towns    .  .    » 

Weekly  returns  of  deaths  from 
Tuberculosis,  other  than  pulmonary:  — 

Deaths  and  death-rates  from  .... 

Reported  cases  of,  by  towns    .... 

Weekly  returns  of  deaths  from 
Turpentine,  examination  of   . 

Tyngsborough,  advice  concerning  Pine  Grove  Spring  in 
T3T>hoid  fever,     ....... 

Antityphoid  inoculation;    three  years'  experience  with  its  use 
schools  for  nurses  in  Massachusetts 

Bacteriological  diagnosis  of 

Deaths  and  death-rates  from 

Fatality  of  cases  of 

Registered  deaths  from  . 

Reported  cases  of  . 
By  towns  . 

Seasonal  prevalence  of    . 

Weekly  returns  of  deaths  from 
Tyringham,  examination  of  dairies  in 

Milk  supply  of 

Upper  Hobbs  Brook  Reservoir,  analysis  of  water  of 
Upper  Holden  Reservoir,  analysis  of  water  of 
Uxbridge,  water  supply  of 

Vaccine  virus,  report  upon  the  production  and  distribution  of 

Vanilla  extract,  number  of  samples  examined 

Varicella,  reported  cases  of,  by  towns 

Vegetables,  number  of  samples  examined 

Ventilation  ..... 

Vera  Chemical  Company  (Stoneham),  advice  concerning  wastes  from 

Vermont,  examination  of  dairies  in 

Vinegar,  examination  of         ... 

Number  of  samples  examined 
Vital  statistics  of  the  State,  a  general  review  of 
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211 
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695 
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Wachusett  Lake,  analysis  of  water  of 

Wachusett  Reservoir,  analysis  of  water  of 

Wakefield,  advice  concerning  ice-cutting  on  Crystal  Lake 

Advice  concerning  sewerage  of 

Advice  concerning  water  supply  of 

Milk  supply  of 

Water  supply  of    . 
Walden  Reservoir,  analysis  of  water  of 
Wallace  Reservoir,  analysis  of  water  of 
Walpole,  advice  concerning  well  of  F.  W.  Bird  &  Son  in   . 

Food  regulations,  approved  by  the  State  Board  of  Health 

Water  supply  of    ...... 

Waltham,  advice  concerning  well  of  American  Watch  Tool  Company 

Examination  of  dairies  in 

Milk  supply  of 

Water  supply  of     . 
Wannacomet  Pond,  analysis  of  water  of 
Ware,  advice  concerning  sewerage  of 

Milk  supply  of 

Water  supply  of     . 
Ware  River,  examination  of  . 

Pollution  of  . 
Wareham  Fire  District  (Wareham),  water  supply  of 
Wareham,  milk  supply  of 

Supervision  of  Onset  Water  Company  in 
Wareham  (Onset) ,  water  supply  of 
Warren,  advice  concerning  water  supply  of  Warren  Cotton  Mills,  W 
Warren  Cotton  Mills  (West  Warren) ,  advice  concerning  water  supply 
Water  companies,  supervision  of    . 

Fairhaven  Water  Company     . 

Hingham  Water  Company 

Milford  Water  Company 

Onset  Water  Company  (Wareham) 

Stockbridge  Water  Company 
Water  consumption  in  cities  and  towns 
Water,  drinking 

Water,  drinking,  upon  passenger  trains, 
Water,  purification  of   . 
Water  supplies,  advice  concerning 

Effect  of  rainfall  upon     . 

Examination  of 

Sanitary  protection  of     . 
Water  supply  and  sewerage,  advice  concerning 

Matters  relating  to 

Report  upon 
Water  supply  statistics 
Watertown,  advice  concerning  inclusion  of  lands  in  Mount  Auburn  C 

Milk  supply  of 
Wayland,  water  supply  of 
Webster,  advice  concerning  well  of  A.  J.  Bates  Company  in 

Milk  supply  of 

Water  supply  of 
Weekly  mortality  returns 
Wellesley,  water  supply  of     . 
Wenham  Lake,  analysis  of  water  of 
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69 
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249 
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401 
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134 

401 

224 

702 

224 
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Wesleyan  Academy  (Wilbraham) ,  advice  concerning  water  supply  of 
Westborough,  examination  of  dairies  in  . 

Milk  supply  of       ....  . 

Water  supply  of     . 
West  Boylston,  examination  of  dairies  in 
West  Brook,  analysis  of  water  of    . 
Westfield,  examination  of  dairies  in 

Milk  supply  of        ....  . 

Water  supply  of 
Westfield  Little  River,  analysis  of  filtered  water  of 
Westfield  River,  examination  of 

Pollution  of  . 
Westford,  water  supply  of 

West  Groton  Water  Supply  District  (Groton) ,  water  supply  of 
West  Hanover  (Hanover),  advice  concerning  well  at  school  in 
West  Newbury,  advice  concerning  water  supply  of  School  for  Instruction   of 

Militia  Officers     ..... 
Weston  Reservoir,  analysis  of  water  of    . 
Weston,  water  supply  of        .... 
Westport,  advice  concerning  well  in 

Milk  supply  of        ..... 
West  Springfield,  advice  concerning  water  supply  of 

Milk  supply  of       ..... 

Water  supply  of     . 
Westville  Spinning  Company  (Taunton),  advice  concerning  pollution  of  Three 

Mile  River 

West  Warren  (Warren),  advice  concerning  water  supply  of  Wan  en  Cotton  Mills  in 
Weymouth,  examination  of  dairies  in 

Milk  supply  of 

Water  supply  of     . 
Whately,  examination  of  dairies  in 
White  Pond,  analysis  of  water  of 
Whiting  Street  Reservoir,  analysis  of  water  of 
Whitman,  milk  supply  of 
Whooping-cough :  — 

Deaths  and  death-rates  from  .......      696,  700, 

Reported  cases  of,  by  towns 

Weekly  returns  of  deaths  from  .... 

Wilbraham,  advice  concerning  water  supply  of  Wesleyan  Academy  in 

Examination  of  dairies  in         ...... 

Williamsburg,  water  supply  of         ..••••  • 

Williamstown,  advice  concerning  ice  supply     ..... 

Examination  of  dairies  in         ...... 

Milk  supply  of        ....••••  • 

Wilmington,  advice  concerning  well  of  E.  S.  Lewis  in 
Winchendon,  water  supply  of  ...... 

Winchester,  advice  concerning  ice  supply         ..... 

Advice  concerning  sewerage  of  Beggs  &  Cobb  Tanning  Company  in 

Advice  concerning  wastes  from  Beggs  &  Cobb  Tanning  Company  in 

Advice  concerning  wastes  from  Winchester  Manufacturing  Companj 

Milk  supply  of       ......... 

Water  supply  of     ....-■•• 

Amendment  to  rules  and  regulations  for  protection  of     . 

Winchester  Manufacturing  Company   (Winchester),  advice  concerning  wastes 

from  .     .....•••••• 
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Wine,  number  of  samples  examined 
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